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Description 

This invention relates to a photographic coupler and a silver halide color photographic material (hereinafter referred 
t simply as light-eensWve material). More particularly, it relates to a 1 H-pyrazoto[1 ,5-bH1 ,2.4J-triazole magenta coo- 

s pier and a light-sens ftive material containing the same. 

1 H-PyiBZolofl ,5-b][1,2,4Jtriazole magenta couplers are disclosed in JP-A-59-1 7 1956 (correspcodhg to US Palent 
4,621 .046) (the terms "JP-A" as used herein means an "unexamined published Japanese patent application 1 ') and U. 
S. Patent 4,540,654. It is known that these couplers are excellent in color reproducbility and are preferred from the 
viewpoint of synthesis. It is also known that the couplers give a dye image having excellent fastness when used together 

to with certain kinds of anti-fading agents. JP-A-1 -302249 discloses couplers which give a dye image having further 
improved fastness. Namely, the couplers are 1 H-pyrazoIof 1 ,5-b][1 ,2,4]triazole magenta couplers having a tertiary alkyl 
group at the position-6 and a phenylene group at the position-2. Dye images formed from these couplers have high 
fastness to light and heat The concretely exemplified compounds of the couplers described in US Patent 4382,266 
are couplers wherein the phenylene group at the position-2 has a sulfonamido group at the meta-poettkan. It has been 

is found that dyes obtained from couplers wherein the phenylene group at the posit kxv2 has a substituent group at die 
meta -posit ion have spectral absorption characteristics. Namely, absorption on the foot of the long wavelength side is 
large and broadened. Accordingly, a further improvement has been demanded from the viewpoint of color reproduci- 
bility. 

Further, it has been found that light-sensitive materials containing these couplers have a problem in that the pho- 
so tographic performance thereof is changed during the course of storage, until development, after exposure. 

Furthermore, there has been a demand to provide light-sensitive materials which are scarcely changed in photo- 
graphic characteristics by a change in the composition of a processing solution in development Changes in the com- 
position of processing solutions are mainly caused by (1 ) an increase in the mixing and accumulation of the ingredients 
of other processing solutions in running processing or (2) intermittently continuous processing conducted using auto- 
es matic processors. This phenomenon is remarkable when the replenishment rates of the processing solutions are re- 
duced and the ratios of tank solutions refreshed by replenishes are lowered or when the use of the processing solutions 
is prolonged. The above description the mixing of the ingredients of other processing solutions* is caused by the 
splash of an adjoining processing solution during processing, or back contamination which is a phenomenon wherein 
ingredients in the processing solutions immediately after development are brought into a color developing solution by 
90 a conveying leader or belt or hangers which hang films. When the light-sensitive materials containing couplers de- 
served in US Patent 4,882,266 are processed with a color developing solution containing fixing agents in a contaminant 
amount by the ingredients becomming mixed and accumulated, photographic characteristics are greatly changed. 
Hence, a further improvement has been demanded. 

Further, light-sensitive materials containing couplers wherein a phenylene group at the position-2 has a methyl 
35 group at the ortho-position as described in JP-A-3-48845 have a problem in that color devetopabHIty is low in addition 
t the above-descrfoed problem. Accordingly, a further improvement has been demanded. 

EP-A-0 544 322, which belongs to the state of the art according to Article 54(3) EPC, discloses a silver halide cokx 
photographic light-sensitive material containing a pyrazotoazole magenta coupler represented by the following formula 
. (M): 




wherein B, 0 represents a hydrogen atom or a substituent; Z represents a group of non-metallic atoms necessary to 
so form a 5-membered azde ring containing 2 to 3 nitrogen atoms, where the azole ring mey 

a condensed ring); and X, represents a hydrogen atom or a group capable of splitting off upon a coupling reaction with 
an oxidation product of an aromatic primary amine cotor developing agent 

Accordingly, an object of the present invention is to provide a 1 H-pyrazolo[1 ,5-b][1 ,2,4]triazole magenta coupler 
capable of forming a magenta dye having excellent spectral absorption characteristics and a light-sensitive material 
ss having excellent cotor reproducfoitty. 

Another object of the present invention is to provide a light-sensitive material which scarcely changes in photo- 
graphic characteristics, with a change in th compositions of th processing solutions utilized. 

Stilt anoth robjedtf the pres em invention is to ^ 
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gives a dye image having excellent fastness to fight and'heat and a light-sensitive material containing the 

Th above-described objects of the present invention have been achieved by providing a photographic 
coupler selected from a coupler represented by the following general formula [I] 
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(I) 



wherein R, represents a tertiary alkyl group; Ffe and R3 each represents hydrogen atom or a substttuent group; Y 
represents hydrogen atom, a halogen atom or an aryloxy group; A and B each represents -CO- or -SC^-; n represents 
0 or 1 ; R4 represents hydrogen atom, an alkyl group or an aryl group; and F% represents an alkyl group, an aryt group, 
an alkoxy group, an alkylamino group or an arylamino group; or R» and Rg may be combined together to form aflve- 
membered, sbt-membered or eeven-membered ring; 

. a coupler represented by the following formula M-47: 
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and a coupler represented by the following formula M-58: 
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with the proviso that the coup! r is not selected from compounds M-1 to M-3 and M-7 to M-1 2 having the formula: 



to 
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wherein R,,, R, 2 and X, are defined as foOowe: 
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and a silver halide color photographic material containing the same. 

Figure 1 to a visible absorption spectrum of an ethyl acetate solution of a dye to determine maximum absorption 
wavelength (Xmax), an extinction coefficient (e). a half width (A/2), a value (AX, ) which represents a degree of the cut 
of the foot on the short wavelength side and a value (AX^) which represents a degree of the cut of the foot on the long 
wavelength side. 

The couplers of general formula p] will be illustrated in more detafl below 

R, is a tertiary aftyl group which may optionally have one or more substituent groups or may form a ring togstfw 
with a branched aJkyl group. Examples of the substituent groups include a halogen atom (e.g., fluorine, chlorine), an 
aryl group (e.g., phenyl, naphthyl), an afkoxy group (e.g., methoxy, ethoxy, dodecyioxy, 2-methaxyethoxy, 2-phenox* 
yethoxy), an arybxy group (e.g., phenoxy, 2-methoxyphenoxy, 44-octytphenoxy, naphthoocy, 2,6<ftmethaxyp^ 
an alkylthk) group (e.g., methytthio, ethytthJo, butytthio, hexytthio, octytthto, hexadecytthio, 2-ethoxycarbonyipropytthio), 
an arylthio group (e.g., phenyithio, 2-pivaloylamidophenyrthio, 2-butoxy-t-octylphenylthto, naphthytthto, 2-butoxycarb- 
onylphenylthlo), an eJkylcarbonyioxy group (e.g., acetyloxy, propionytaxy, heptanoyloxy, 2^thytiexanoyloxy, cyciohex- 
anoyloxy, plvaloyloxy). an arytearbonyioxy group (e.g., benzoyloxy, 2-butoxybenzoyioxy, 2,5<nchlorobenzoyloxy, Soc- 
tyloxycarbcnyibenzoytoxy), an alkoxycarbonyl group (e.g., methoxycarbonyt, ethoxycarbonyi, ptcpyioxycarbonyl, bu- 
taxycabonyl, octylcarbonyi, dxJecytaxycarbonyi, 2^thylhexyk5xycarbonyl), a carbonamldo group (e.g., acetarnWo, pro- 
paneamido, hexadecaneamido, prvaJoyfemido, benzam Wo, 2-ethoxybenzamido, 3^iodecyioxyca/t>orrytpropan 
4-tetradecy loxycarbony toutaneam kJo), a sulfonamido group (e.g., methanesiitfonanudo, butanesutfonamkto, oc* 
tanesurfonamido, hexadecanesulfonamido, benzenesutfonamido, p-toluenesurfonamido, 2<>ctytaxy^octyt>en- 
zensesulfonamideo), carboxyl group and cyano group. Examples of R, in the form of a ring together with a branched 
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alky) group include 1 -methylcyclopropyl group, 1 -ethyteyclopropyl group and an adamantyl group. Most preferably R, 
teat-butyl group. 

R2 and R 3 may be the same or different and each Is hydrogen atom or a substftuent group. Preferred examples 
of the substftuent group Include a cyano group, hydroxyl group, carboxyl group, a halogen atom (e .g. , fluorine, bromine), 
an alkyl group (e.g., methyl, ethyl, propyl, butyl, t-butyl), an aryl group (e.g. phenyl), an alkoxy group (e.g, methoxy, 
ethoxy, propyloxy, butoxy, dodecyloxy, 2-ethoxyethoxy, 2-phenoxyethoxy), an aryloxy group (e.g., phenoxy, 4-methox- 
yphenoxy, 2-methoxyphenoxy, 4-methylphenoxy, 4-chbrophenoxy, 4-t-butylphenoxy, 2,4-dimethylphenoxy, 2-ethoxy- 
carbonylphenoxy), an alkoxycarbonyl group (e.g., methoxycarbonyl, ethoxycarbonyt, octytoxycarbonyt, hexadecytoxy- 
carbonyl), a carbamoyl group (e.g., N-ethylcarbamoyl, N-dodecylcarbamoyl, N-cyclohexylcarbarnoyl, N,N-dibutytear- 
bamoyl, N-phenylcarbamoyl), and a sutfamoyl group (e.g, N-ethytsuHamoyt, N-butyteutfamoyt, N-octytsuttamoyl, N- 
hexadecylsutfamoyl, N-cyclohexylsulfamoyl, N.N-dibutylsurfamoyl, N^ethyW^-octade<yisulfamoyl). 

In the present invention, there are preferred the cases where Rj is a hydrogen atom and Rs is a hydrogen atom, 
an alkyl group or an alkoxy group. Most preferred are the cases where and R3 are hydrogen atom 

R4 is a hydrogen atom, an alkyl group or an aryl group. The alkyl group includes a substituted or unsubstituted 
straight-chain or branched alkyl group. Examples of substftuent groups for the substituted alkyl group include a halogen 
atom (e.g., fluorine, chlorine, bromine), hydroxyl group, cyano group, carboxyl group, an aryl group (e.g., phenyl, naph- 
thy!), an alkoxy group (e.g., methoxy, ethoxy, propyloxy, butoxy, dodecyloxy, 2-methoxyethaxy, 2-phenoxyethoxy), an 
aryloxy group (e.g., phenoxy, 2-methoxyphenoxy, 4-methoxyphenoxy, 2-methylphenoxy, 4-methylphencocy, 2,4-dkneth- 
yiphenoxy, 2,4-dl-t-amylphenoxy, 4-t-octyiphenoxy, 4-cyanophenoxy, 2-chIoro-4-t-ocfylphenxoy, 4-methajrieeutfonarni- 
dophenoxy, d-t-butyl-4-hydroxyphenbxy), an alkylthlo group (e.g, methylthlo, ethylthio, butytthto, octytthlo, dodecylthio, 
hexadecytthlo, 2-ethylhexylthio, 2-phenoxy ethylthio, 1-ethoxycarbonyltridecylthio), an arytthto group (e.g., phenytthio, 
2-prvaloylamidophenyrthlo, 4-t-octylphenyfthio, 4-dodecyloxyphenylthio, 2-butoxy-44-octylphenytthio), an oxycarbonyl 
group (e.g., methoxycarbonyl, ethoxycarbonyt, propyioxycarbonyt, butoxycarbonyl, octylcocycarbonyl, dodecyloxycar- 
bonyl, hexadecyloxycarbonyl, 2-methoxyethoxycarbonyl), a carbonyloxy group (e.g, acetytaxy, proptonytaxy, do- 
decanoyloxy, tetradecanoyloxy, hexadecanoytoxy, benzoytoxy, 2-hexadecyloxybenzoykay), a carbonamWo group (•. 
g, acetamido, propaneamido, butaneamido, hexaneamido, 2-ethylhexaneamido, dodecanearnldo, hexadecanearnkto, . 
benzamtdo, 2-dodecytaxybenzamido, 3-tetradecybxycarbonylbenzamido, S-hexadecylsutfanioybenzamido), a sut- 
f namidb group (e.g, methanesuffonamrdo, ethanesuffonamido, octanesulfonamkSo, hexadecanesurfonamldo, ben- 
zenesuffonamido, p-toluenesulfonamido, 2-octyloxy-6^t-octylberuenesuifonamido, 3-hexadecytaxycarbonytoenze- 
nesulfonamido, 3-dodec^bxycaitxxiylberuenesuIfonarnkio), a carbamoyl group (e.g, N-methylcarbamoyl, N-butytcar- 
bamoyl, N-^clohexyicarbamoyl, N-dodecylcarbamoyl, N^henylcarbarnoyl, N.N-diethytearbamoyl, N,N-dIbutyfcar- 
bamoyi), a sulfamoyl group (e.g, N-ethytsulfamoyt, N-butylsultamoyl, N^exedecyteuffamoyl, N-cyclohexylsulfarnoyl, 
N.N-dibutyleulfamoyl, N-phenylsurfamoyi. N-methyl-N-octadecylsutfarnoyl), an imido group (e.g., succin imido, 
phthaltmido, hexadecylsuccinimkJo, octadecyteuccinimido), a urethane group (e.g., methylurethane, ethylurethaoe, 
dodecylurethane, phenylurethane), a ureido group (e.g., N-methylureldo, N-ethylureido, N-dodecylureido, N.N-dtouty- 
lurekJo. N-phenylurefcto, N-cyclohexylureido) and a suHonyl group (e.g., methylsutfonyt, ethylsuKonyl, propyteuKonyt, 
butylsutfonyl, hexyisulfonyi, octylsurfonyl, dodecytsulfonyl, hexadecylsulfonyl, phenylsulfonyl). The aryl group include* 
a substituted or unsubstituted aryl group such as phenyl group, naphthyl group, etc. Examples of substftuent groups 
for the substituted aryl group include those already described above in the definition of the substftuent groups for the 
substituted alkyl group represented by R*. The oxycarbony! group defined above is preferably alkyl or aryl oxycarbony! 
group, and the carbonyloxy group, carbonamido group, sulfonamide group and sulfonyl group, which are defined above, 
are also preferable those connected to alkyl or aryl moiety, respectively. 

Rs is an alkyl group, an aryl group, an alkoxy group, an alkylamino group or an arytamino group. The alkyl group 
includes a substituted or unsubstituted straight-chain or branched alkyl group. Examples of substftuent groups for the 
substituted alkyl group include those already described above in the definition of the substftuent groups for the substi- 
tuted alkyl group represented by R*. A substituted alkyl group or a straight-chain or branched unsubstituted alkyl group 
having not less than 1 4 carbon atoms is preferred as the alkyl group from the viewpoint of solubility In organic solvents. 
A substituted alkyl group is more preferred, and a substituted alkyl group having not less than 1 4 carbon atoms in total 
is still more preferred. Preferred substftuent groups for the substituted alkyl group include an alkoxy group, an aryloxy 
group, an alkylthlo group, an arylthio group, an alkoxycarbonyl group, an arytaxycarbonyl group, a carbonamido group, 
a urethane group, a ureido group, an imido group, a sulfonamide group and a surfonyl group. An alkoxycarbonyl group 
is particularly preferred. The aryl group represented by includes a substituted or unsubstituted aryl group such as, 
for example a phenyl group and a naphthyl group. Examples of substftuent groups for the substituted aryl group Include 
those already described above in the definition of the substituent groups for the substituted alkyl group represented 
by R4 Trie alkoxy group represented by Rg Is a substituted or unsubstituted straight-chain or branched alkytaxy group. 
Examples of substftuent groups for the substituted alkytoxy group include those already described above In the defi- 
nition of the substftuent groups for the substituted alkyl group represented by R*. Th alkylamino group represented 
by Ffc include a substituted or unsubstituted straight-chain or branched alkylamino group. Examples of substituent 
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groups for the substituted alkylamino group include those already described above In the definition of the substftuent 
groups for th ubstituted aikyt group represented by R4. The arylamfno group represented by Ffe includes a substituted 
r unsubstituted arylarnlno group. Examples of th substituted arytamino group include those already described above 
in the definition of the eubstftuent groups for the substituted alkyl group represented by R* Preferably, Re is an aikyf 
group, an aryf group, an alkoxy group or an alkylamino group from the viewpoint of solubility More preferably, R^ Is 
an alkyl group, an aryl group or an alkoxy group from the viewpoint of easy synthesis. Particularly preferably Rgisan 
alkyl group. 

A and B are each -CO- or -SCfe-; and n is 0 or 1. Preferably; A Is -CO because the maximum absorption wave 
form of dyes obtained by the coupling with the oxidants of developing agents is short wave. 

R4 and Re may be combined together to form a five-membered, a etx-membered or severwnembered ring. Typical 
examples of the five-rnernbered ring, the six-membered ring and the seven-membered ring Include the following rings. 
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The five-membered ring, the six-membered ring and the seven-membered ring may have one or more eubstituent 
groups which can be attached to these rings. Examples of the eubstituent groups include those already described 
above in the definition of the eubstituent groups for and Ra- 

The ring formed by B4 and Rg is preferably an imido ring or a lactam ring. However, the case where R4 and 
are not combined together is more preferred. Preferably, n is 0. Most preferred is the case where h is 0 and is 
hydrogen atom. 

Y is a hydrogen atom, a halogen atom or an aryloxy group. In the couplers of the present invention, the halogen 
atom or the aryloxy group represented by Y is released by the coupling reaction with the oxidation product of the 
developing agents. Examples of the halogen atom include a fluorin atom, chlorin atom and a bromine atom. The 
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aryloxy group includ s a substituted or unsubstrtuted aryloxy group. Examples of eubstituent groups for the substituted 
aryloxy group include those already described above in the definition of the substituent groups for the substituted aBcyl 
group represented by R4. Examples of the aryloxy group include phenoxy, 4-methylphenoxy, 4-tert-butylphenoxy, 
4-methoxycarbonylphenoxy, 4-ethoxycarbonylphenoxy, 4-carboxyphenoxy, 4-cyanophenoxy and 2,4-dmettytptonx- 
oy. Preferably, Y is a halogen atom or an aryloxy group. More preferably, Y is a halogen atom with chlorine atom being 
most preferred. 

Examples of the typical magenta couplers of the present invention include the following compounds. 
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NHS0,-(CH. *-,0-6Q)-C.H, ,-t 
t-C«H«Cl CHti-t 

(X 



CO) Ci.Hti 

NHC0CH0-<O>-0CH, 



C«H,-t 
t-C»Ht CI 



0C<H, 

Vso, 

CHj . CiHi»-t 
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10 



16 



M-7 6 



M- 7 7 



M- 7 8 



M-7 9 



t-C«H, 0 COOCHi 




'N-C0CH0-^-C,H,,-t 
Q) C,H,,-t 



t-C 4 H. CI 

t 




O) fH, 

NHC0-N-C m H,t 




CJ 



C00C,«H Ja 



CH, CH, 
I I 
CH,-C-CH,-C^ t\ 




C,fli 

NHC0CH0-^^~C.H„-t 
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IS 



M-8 8 



M- 8 9 




,0^. CH, 



CI 




^ CH, 
iCH,),CH 
/ ^CH, 
NHC0(CH,),COOCH,CH 

\cH,)«CH 

^ CH, 



CH, 



C.Hi, 

I 

NHC0CH0C.H 



• Hi? 



M — 9 0 



CH, 
I 

(CH,),CCOOCH«Cv. CI 
CH, ft 




NHCOCH,CH,COOC.Hi, 



M-9 1 



CH.OCH, 

I 

ch,h:>vCI 

CH.OCH, H^X 



C|,H,, 
I 

NHCOCH,CHCOOCH, 
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M-9 2 t-C«H,COOCHi 



I 

Cfl.-Cv CI 



t-C 4 H.COOCH, \}\ 




HCOCHO 



M- 9 3 




CnHis 
I 

0CHC00H 
CI 



M-9 4 




NHC0(CH,) J C00C.4Ht.(n) 



General synthesis methods of the couplers of the present Invention will be Illustrated below. 

The 1 H-pyrazolofl ,5-b][1 ,2,4]triazole couplers of the present invention can be synthesized according to the meth- 
ods described in JP-A-60- 197688 and JP-A-3-1 84980. 

Namely, the couplers of the present Invention can be synthesized according to the following synthesis scheme A 
and synthesis scheme a 
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Synthesis scheme A 




Compound {£] Compound [F] 




R 



Compound fG) R 3 N0 2 

Compound £H] 
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Synthesis scheme B 



10 



Compound [H] 




r 5 +a-k:i 

Compound [ j] 



or 



Compound [I] compound [R] 



*3 NH 2 




Coupler of formula [J J 



so 



wherein Y represents a hydrogen atom, a halogen atom or an arytaxy group; represents a straight-chain or branched 
alkyl group having 1 to 10 carbon atoms or phenyl group; and Rj represents a straight-chain or branched alkyl group 
having 1 to 4 carbon atoms or a substituted or unsubsUtuted ary) group. 

A p-keto-nitrile compound (compound [A]) is reacted with hydrazine to obtain an aminopyrazote (compound [B]). 
Separately, a benzonltrile (compound [CD Is reacted with an alcohol in the presence of hydrogen chloride to obtain an 
imidic acid ester (compound [D]). The imidic acid ester (compound [D]) is reacted with the above aminopyrazole (com- 
pound [B]) to obtain an amidine (compound [E]). The amidine is then reacted with hydroxy lamine to obtain an amWoxime 
(compound [F]). The amidoxime (compound [F]) is then reacted with an alkyl- or arylsulfonyl chloride in the presence 
of a base to obtain a sulfonate (compound [G]). The sulfonate (compound [G]) is intramotecularly cyclized in the pres- 
ence of a base to obtain a 1 H-py razolofl ,5-bH1 ,2,4]triazole (compound [H]). The nitro group of the 1 H-pyrazoto(1 ,5] 
b][1 ,2,4]triazole (compound [H]) is reduced to obtain an amine (compound [I]). The reduction of the nitro group can be 
carried out by various reduction methods such as catalytic reduction with hydrogen gas in the presence of a palladium- 
carbon catalyst, reduction with ammonium formate in the presence of a palladium-carbon catalyst, or neutral reduction 
with reduced iron and ammonium chloride. The amine (compound [I]) is reacted with an acid chloride (compound [JJ) 
or acid anhydride (compound [K]) or a lactone (compound [K]), whereby the coupler of the present invention can be 
easily obtained. When the compound [J] is used, (Bfrrr~ R4 in the coupler (1) represents a hydrogen atom (n=0, R*=a 
hydrogen atom). 

When a compound where Y is a halogen atom is to be produced, the releasable group Y can be easily introduced 
into the compound by reacting a compound, where the position-7 of lH-pyrazok)[1,5-b][1 ( 2,4Jtriazole skeleton te hy- 
drogen, with an appropriate habgenating compound. Examples of the halogenat ing agent include chlorine gas, eutt uryi 
chloride, N-chlorosuccinimide, bromine gas and N-bromosuccinimide. If desired, an intermediate, 3-amino-5-t- 
butylpyraz le is reacted with the ha log nating agent to synthesize a 3-amino-5-t-butyi-4-halog nopyrazoie, and the 
pyrazoiotriazole skeleton can be then synthesized according to the above synthesis schem . 
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When a coupler where Y is an aryloxy group is to be synthesized, an acyJ-2-aryJoxyacetonftrile is prepared ac- 
cording to the m thod described in JP-A-2-3001 95, and the desired compound can be synthesized according to the 
above synthesis method. Alternatively, a 1 H-pyrazolo[1 ,5-b][1 ,2,4]triazote compound where the posftton-7 is hatogen- 
ated is reacted with a phenol in the presence of a base, whereby the desired compound can be synthesized. 

Synthesis method is illustrated by reference to the following synthesis examples. 



Synthesis scheme fcj 



o . 

II NH 2 NH 2 -H,0 
(CH 3 ) 3 CCH 2 CN t—Z — i*- 

H 



Compound [ I ) 



Compound (III] NH 2 OH 



Compound (II J 



CH 3 SOjCl 

a 



I 

N 

Compound (IV] 



NO, 



t-C 4 H 9 




Compound IV] 
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16 
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t-C 4 H 9 





OC 8 H 17 



Compound [VI J 




MH30 2 -\O) 



C a H 17 



Compound [VIII] 



NCS or S0 2 C1 2 




C 8 H 17 -t 



Coupler M-l 



36 SYNTHESIS EXAMPLE 1 
Synthesis of coupler M-1 

To 600 g of pivaloyl acetonitrile (compound I), there was added 800 ml of isopropanol. The mixture was heated 
40 with stirring, and 288 g of hydrazine hydrate was added dropwise thereto. The mixture was heated with stirring for 3 
hours. After completion of the reaction, 400 mi of isopropanol was distilled off under reduced pressure. To the residue, 
there were added 2000 ml of ethyl acetate and saturated brine. The mixture was stirred and then left to stand for a 
while. The aqueous layer was removed, and the ethyl acetate layer was washed with saturated brine twice. The ethyl 
acetate solution was then dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure. 
46 Subsequently, 2000 ml of n-hexane was added to the residue to precipitate a crystal The crystal was recovered by 
filtration and dried. There was obtained 643 g (96.2%) of 3-am ino-5-t-b uty Ipy razole (compound II). Melting point: 74.0 
to 75.0*0.- 

To 250 g of 3-am tno-5-t-b uty Ipy razole prepared above, there was added 2800 ml of acetonitrile. The mixture was 
stirred at room temperature. To the resulting solution, there was added 390 g of methyl 4-nitrophenylimidate hydro- 

so chl ride (compound III). The mixture was stirred at room temperature for 7 hours. Subsequently, a methanol solution 
of hydroxylamine (prepared from 150 g of hydroxy lamine hydrochloride and 430 ml of a 28 wt% methanol solution of 
sodium methylate) was added thereto, and the mixture was stirred for 8 hours. After completion of the reaction, 8000 
ml of water was added to the resulting solution. The precipitated crystal was recovered by filtration and dried. There 
was obtained 421 .7 g (77.2%) of an amidoxime (compound IV). Melting point: 1 75 to 1 77*C. 

66 To 364 g of the amidoxime (compound IV), there was added 900 ml of dimethy lacetamide . The mixture was cooled 

to 10°C and then stirred. To the mixture, there was added 144.3 g of m ethanes u If one acid chloride. Further, 233 ml 
of pyridine was added thereto. The mixture was stirred at room temperature for 2 hours, and 2600 ml of methanol was 
added thereto. The resulting mixture was stirred with heating at 55°C for 5 hours. Aft r completion of the reaction, the 
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reaction mixture was cooled to room temperature, and 1800 m) of water was added thereto to precipitate a crystal 
The crystal was recovered by filtration and dried There was obtained 249 g (72.8%) of a cyclized product (compound 
V). Melting point: 259 to 260*C. 

To 209 g of reduced iron and 20 g of ammonium chloride, there were added 120 ml of water and 1200 ml of 
isopropanoL The mixture was heated with stirring. To the resulting solution, there was added portion wise 202 g of the 
compound V prepared above. After completion of the addition, the mixture was stirred with heating for one hour. The 
reaction mixture (solution) was filtered while it was etiU hot to remove insoluble matters. The filtrate was concentrated 
under reduced pressure. To the residue, there was added 3000 ml of water to thereby precipitate a crystal. The crystal 
was recovered by filtration and dried. There was obtained 167.9 g (92.9%) of an amine (compound VI). Melting point: 
263to265*C. 

To 58.0 g of the amine (compound VI) prepared above, there was added 1 80 ml of dimethytacetamide. The mixture 
was stirred at room temperature. To the resulting solution, there was added drop wise 100 g ct2<xtyksxy-6*<xfy*>on- 
zenesutfonic acid chloride (compound VII), and further 22 ml of pyridine was added dropwise thereto. After completion 
of the addition, the mixture was continuously stirred at room temperature for 5 hours. Subsequently; ethyl acetate and 
water were added thereto to conduct extraction. The ethyl acetate solution was washed with saturated brine, dried 
over anhydrous magnesium sulfate and stirred at room temperature. To the ethyl acetate solution, there was then 
added portion wise 30.7 g of N-chtorosuccinimide. After completion of the addition, the mixture was stirred at room 
temperature for one hour and washed with 800 ml of water. The ethyl acetate solution was concentrated to dryness 
under reduced pressure. The residue was recrystallized from a mixed solvent of ethyl acetate and n-hexane. There 
was obtained 112.3 g (72.3%) of the coupler M-1. Melting point 127 to 129*C. 
Proton NMR, 6 (ppm) (multiplicity, integral value) 

(CDCIg) 10.73 (br. 1 H), 7.78 (d. 1 H), 7.65 (d, 2H), 7.44 (dd, 1H), 7.07 (d, 2H), 6.89 (d. 1H), 4.14 ft 2H), 2.05-1 .78 
(m, 2H), 1.65-1.15 (m, 18H), 1.43 (s, 9H), 0.B8 ft 3H). 0.49 (e, 9H) 

Synthesis scheme [D] 




Compound [II] 



Compound [DC] 




Compound [X] 




CI 



N0 2 

Compound [ XI J 
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10 




t 



Coupler M-1 

SYNTHESIS EXAMPLE 2 

SO Synthesis of coupler M-1 

To 70 g of the amlnopyrazole (compound II) prepared in Synthesis Example 1, there was added 250 ml of oon- 
c nt rated hydrochloric acid and it was heated to 55°C. To the resulting solution, there was added drop wise 48.6 ml of 
suit uryl chloride over a period of 2 hours. After completion of the addition, the mixture was stirred for one hour and 

2S then concentrated under reduced pressure. To the residue, there was added 300 ml of toluene, and the mixture was 
further concentrated under reduced pressure. Subsequently, 250 ml of ethyl acetate was added to the residue to pre- 
cipitate a crystal The crystal was recovered by filtration and dried. There was obtained 1 00.2 g (94.8%) of a chlorinated 
product (compound IX). Melting point 160 to 16TC. 

To 1 1 2 g of the chlorinated product (compound IX), there was added 700 ml of acetonltrile. The mixture was stirred 

90 at room temperature and then neutralized with 75 ml of triethylamine. To the resulting solution, there was added 116 
g of methyl 4-nitrophenylimidate hydrochloride (compound III). The mixture was stirred at room temperature for 8 hours. 
Subsequently, a methanol solution of hydroxy lamine (prepared from 46.3 g of hydroxylamine hydrochloride and 134 
ml of a 28 wt% of methanol solution of sodium methylate) was added thereto. The mixture was stirred for 8 hours. After 
completion of the reaction, 2600 ml of water was added thereto to precipitate a crystal. The crystal was recovered by 

35 filtration and dried. There was obtained 123 g (68.3%) of an amktoxime (compound X). Melting point 158 to 162*C. 

To 20.0 g of the amidoxime (compound X) prepared above, there was added 60 ml of dimethylacetamide. The 
mixture was stirred at room temperature, and 11 .9 g of p-toluenesulfonic acid chloride was added thereto. Further, 5.3 
ml of pyridine was added drop wise thereto, and the mixture was stirred at room temperature for 3 hours, lb the resulting 
solution, there were added 150 ml of methanol and 4.8 ml of pyridine. The mixture was heated with stirring for 3 hours. 

40 After completion of the reaction, the reaction mixture was poured into water to precipitate a gummy product, the gummy 
product was separated from the mixture. Acetonltrile was added to the gummy product The mixture was stirred to 
crystallize the product. The crystal was recovered by filtration and dried. There was obtained 11 .8 g (62.3%) of a 
cyclized product (compound XI). Melting point 249 to 252*C. 

To 1 8 g of reduced iron and 1 .7 g of ammonium chloride, there were added 1 5 ml of water and 1 50 ml of isopropanol. 

46 The mixture was heated with stirring. To the resulting solution, there was added portion wise 20.O g of the cyclized 
product (compound XI) prepared above. After completion of the addition, the mixture was stirred with heating for 30 
minutes. After completion of the reaction, the reaction mixture was filtered while it was still hot to remove insoluble 
matters. Subsequently, 1000 ml of water was added to the filtrate to precipitate a crystal The crystal was recovered 
by filtration and dried. There was obtained 15.0 g (82.8%) of an amine (compound XII). Melting point 261 to 263*C. 

so To 8.69 g of the amine (compound XII) prepared above, there was added 25 ml of dimethylacetarhide. The mixture 

was stirred at room temperature, and 15.0 g of 2-octyloxy-5-tert-octylben2enesulfonic acid chloride (compound VII) 
was added dropwise thereto. Further, 2.9 ml of pyridine was added dropwiee thereto. After completion of the dropwise 
addition, the mixture was stirred for 5 hours and extracted with ethyl acetate. The ethyl acetate solution was washed 
with saturated brine and concentrated under reduced pressure. The residue was recrystallized from a mixed solvent 

s$ of ethyl acetate and n-hexane. There was obtained 17.5 g (87.1%) of coupler M-1. Melting point: 127-129*C. The 
melting point was the same as that of the product obtained in Synthesis Example 1 . Further, NMR spectrum data were 
identical with those of the product obtained in Synthesis Example 1 . 
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SYNTHESIS EXAMPLE 3 
Synthesis o * roupter M-43 

5 Succinic anhydride (145.2 g) and 2-octyloctal (291 g) were stirred with heating at 120 to 130*C for 3 hours and 

then cooled to 80*C. Subsequent 300 ml of water was added thereto. The mixture was stirred for additional one hour 
and then cooled to room temperature. The reaction mixture was extracted with 500 ml of ethyl acetate. The ethyl 
acetate solution was washed wfth water twice and then concentrated under reduced pressure. There was obtained 
409.8 g (99.7%) of 3-(2-c<^la^yk>xycartxxiyl)proplonic acid as an oily product 

10 To 409.8 g of 3-(2-octyloctyloxycarbonyl)pnopfonte acid obtained above, there was added 500 ml of toluene. The 

mixture was stirred with heating at 70 to 80° C To the resulting solution, there was added dropwise 132 ml of thtonyl 
chloride. The mixture was heated with stirring for 3 hours. After completion of the reaction, toluene and an excess 
amount of thionyl chloride were distilled off under reduced pressure to obtain 429.5 g (99.5%) of 3<2-octytocty*oxy- 
carbonyl)proplonic acid chloride as an oily product 

is To 25.5 g of the amine (compound VI) prepared in Synthesis Example 1, there were added 50 ml of dimethyla- 

cetamlde and 50 ml of ethyl acetate. The mixture was stirred at room temperature. To the resulting solution, there was 
added dropwise 40 g of 3-(2<>ctykx:tyloxycart>oriy0prop ionic acid chloride prepared above. Further, 10 ml of pyridine 
was added dropwise thereto. After completion of dropwise addition, the reaction was carried out at room temperature 
for 2 hours, and 1 00 ml of ethyl acetate was added thereto. Further, 1 4.0 g of N-chlorosuccinlmide was added portion- 
wise thereto. After completion of the addition, the mixture was stirred at room temperature for 2 hours. After completion 
of the reaction, the ethyl acetate solution was washed with warm water (40 to 60°C) three times and then concentrated 
under reduced pressure to precipitate a crystal The crystal was recrystallized from a mixed solvent of ethyl acetate 
and acetonitrile (1 : 1 ) to obtain 55.7 g (90.7%) of coupler M-43. Mefting point and NMR data are shown in Table 9. 

B8 SYNTHESIS EXAMPLES 
Synthesis of counter M-45 

Succinic anhydride (24.2 g) and tetradecanol (42.9 g) were molten by heating them at 1 20 to 1 30*C and stirred 

so for 3 hours. After completion of the reaction, the reaction mixture was cooled to 60°C, and 50 ml of water was added 
thereto. The mixture was stirred for one additional hour. The reaction mixture was cooled to room temperature and 
extracted with 200 ml of ethyl acetate. The ethyl acetate solution was washed wfth 200 ml of water three times and 
concentrated to dryness under reduced pressure. There was obtained 60.9 g (96.8%) of 3-tetradecylcxycarbonylpro- 
pionic acid. Matting point 48 to 49»C. 

55 f 0 25.5 g of the amine (compound VI) obtained In Synthesis Example 1, 33.0 g cf 3-tetradecyk3xycarbonylpfopionic 

acid prepared above and 1 9.5 ml of pyridine, there was added 250 ml of ethyl acetate. The mixture was stirred at room 
temperature. Subsequently, 5.5 g of phosphorus trichloride was added dropwise thereto, and the mixture was stirred 
at room temperature for 2 hours and then at 60 to 77°C for one hour. There was synthesized a compound where the 
posit ton-7 Q f coupler M-45 was a hydrogen atom. The reaction mixture was cooled to room temperature, and 18.2 ml 

40 of sulfuryl chloride was added dropwise thereto The mixture was stirred for 2 hours. There was synthesized a chlo- 
rinated compound where the position-7 of coupler M-45 was chlorinated. After completion of the reaction, the mixture 
was extracted with 200 ml of hot water (60 to 70°C). The ethyl acetate solution was washed with an aqueous solution 
of sodium bicarbonate. Subsequently, 25.0 g of sodium bicarbonate, 20 g of sodium sulfite, 200 ml of water and SO ml 
of methanol were added thereto. The mixture was stirred at 40 to 50°C for 2 hours. After completion of the reaction, 

46 the aqueous layer was removed, and the ethyl acetate solution was washed with hot water (60 to 70°C) twice. The 
ethyl acetate solution was concentrated under reduced pressure to precipitate a crystal. The crystal was recrystallized 
from a mixed solvent of ethyl acetate and acetonitrile (5:1 ) to obtain 49.5 (84.4%) of coupler M-45. Melting point and 
NMR data are shown in Table 9. 

60 SYNTHESIS P VAMPLE 5 TO 66 

Couplers M-2 to M-41 and M-43 to M-51 were synthesized in the same manner as described in Synthesis Example 
1 . Further, couplers M-52 to M-68 were synthesized in the same manner as described in Synthesis Example 2, 3 or 4. 
The melting points and NMR spectrums of these couplers are shown in Tables 1 to 1 4. 
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TABLES 1 TO 14 

Coupler Melting Proton NMR < (ppm) 

No. point (multiplicity, integral value) 

M-2 126-131 (DMSO) 13.33 (s, 1H), 10.32 (s, 1H), 

7.90-7.73 (m, 3H), 7. 55 (dd, 
IB), 7.23 (d, 2B) f 7.09 (d, 
1H), 3.95 (d, 2H), 1.90-1.12 
" (ra, 17H), 1.49 (s r 9H), 0.98- 

0.75 (m, 6H), 0.59 (s, 9H) 
M-3 170-173 (DMSO) 13.43 (S, 1H), 10.50 (s, 1H), 

20 

7.96 (d, 2B) r 7.81 (d, 2H), 
7.19-6.98 (m, 2H), 6.71 (d, 
** 1H), 4.87 (t, 1H), 2.09-1.05 

' (m, 26H), 1.40 (s, 9H), 0.87 
„, r.jt, 3H), 0.61 (t, 6H) 

M-4 184-186 (DMSO) ^13.40 (s, 1H) , 10.22 (8, 1H), 

7.90 (d, 2H), 7.78 (d, 2H) , 



so 
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4.00 (t, 2H), 2.55-2.25 (m* 
, 4H), 1.96rl»75 (m, 2H), 1.65- 

1.00 (a, 28H), 1.40 (s, 9H), 
0.85 (t, 3H) 

10 M-5 155-156 (CDClj) 13.33 (S, 1H), 10.25 (S, 1H) , 

7.90 r 7.70 <m, 3H) , 7.21 (d, 

t« 2H), 6.67-6.53 (a, 2H), 4.08 

(t, 2H), 3.49 (t, 2H), 1.68 
(br, 4H), 1.50-1.08 (m, 20H) , 

*° 1.38 (s, 9H), 0.98-0.75 (m, 

6H) 

ss M-6 152-153 (DMSO) 13.35 (brs, 1H), 10.80 (brs, 

1H), 8.05-7.04 (m, 4H), 7.84 
(d, 2H), 7.25 (d, 2H), 4.20 

90 

(d, 2H), 1.85-1.60 (m, 1H), 
1.39 (s, 9H), 1.45-1.00 <m, 
* 24H), 0.81 (t, 6H) 

M-7 157-160 (CDC1 3 ) 11.65 (br, 1H), 7.76 (d, 2H), 

7.38 (d, 2H), 7.12 (s, XH), 

40 

4.12 (d, 2H) , 1.65 (dr, 1H), 
1.49 (•« 9H) , 1.28 (brs, 

46 ;24H), 0.86 (t, 6H) 

H-8 174-175 (CDCI3) ?II1.39 ( b *» 7.88 (d, 2H) , 

n 7.31 (d, 2H), 5.75-5.52 (m, 

1H), 4.98-5.23 (p, 1H) , 3.27- 



41 



EP 0 571 959 B1 



10 

M-9 187-188 (CDC1 3 ) 

15 



BO 



M-10 190-192 (CDCI3) 



30 



as 



M-ll 169-170 (DMSOJ 



46 



to M-12 103-105 (CDCI3) 



2.92 (m, 2B), 2.80-2.58 (n, 
2B), 2.57-2.37 (m, IB), 2.16- 
1.88 (m, 2B), 1.48 (a> 9H), 

I. 40-1.05 (br r 22H), 0.88 (t, 
3H) 

II. 35 (br, IB) / 9.04 (s, IB) , 
7.65 (d, 2B), 7.47 (d, 2B), 
4.05-3.92 (m, IB), 3.35-3.00 
(m, 2B), 2.32-1.75 (m, 4H) , 
1.57-1.04 (m, 30H), 1.45 (s, 
9H) , 0.87 (t, 6H) 

12.66 (s, IB), 10.12 (s, IB), 
9.73 (s, IB), 8.20 (d, IB), 
8.11 (d.d, IB), 7.84 (d, 2B) , 
7.37 (d.d, IB), 7.25 (d, 2B) , 
2.36 <t, 2B), 1.79-1.55 (m, 
2B), 1.46 (8, 9B), 1.50-1.05 
(ffi, 24B), 0.87 (t, 3B) 
13.40 (s, IB), 10.40 (s, IB), 
7.95 (d, 2B), 7.79 (d, 2B), 
4.20-4.02 (m, 4B), 3.25-2.95 
-(m, IB), 2.10-1.05 (m, 28B), 
?ll.40 (s, 9B), 0.82 (t, 3B) 
11.54 (br, IB), 8.51 (8, IB), 
8.25-7.95 (m, 3B), 7.69-7.44 
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M-13 110-111 (CDCI3) 



so 



M-14 199-200 (DMSO) 



M-15 144-147 (DMSO) 

46 
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(m, 3H), 7.09 (d, 2B) , 4.25 
(d, 2H), 1.85-1.65 (br, lH) r 

I. 47 (s, 9B), 1.55-1.05 (a, 
24H), 0.84 (t, 6H) 

II. 62 (be, IB), 7.63 (d, 2B), 
7.50 (s, 1H), 7.25 (d, 2B), 
4.37-4.23 (m, lH) f 4.20-3.90 
im, 4B), 3.34-3.00 (a, 2B), 
1.58 (br r 2H), 1.53 (s, 9B) , 
1.45-1.10 (a, 16B), 0.88 (t, 
12H) 

13.32 (s, IB), 10.30 (S, IB), 
9.65 (s, IB), 7.76 (d, 2B ) , 
7.65-7.53 (a, 2B), 7.47 <dd, 
'IB), 7.25 (dd, IB), 7.10 (d, 
3B), 6.97 (d, IB), 4.08 (t, 
2B), 3.94 (t, 2B), 1.86-1.00 
(m, 32B), 1.40 (8, 9B), 0.95- 
0.72 (a, 6B), 0.39 (8, 9B) 
13.44 (S, IB), 9. S3 (S, IB), 
7.91-7.75 (a, 2B) , 7.70 (d, 
^-1B), 7.20-7.00 (m, 2B), 6.81 
S^d, IB), 4.95 (t, IB), 2.25 
" (s, 3B), 2.11-1.10 (a, 26B), 
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M-16 159-160 (DMSO) 

10 



1S 



M-17 109-110 (DMSO) 



M-18 135-140 (DMSO) 



1.40 (s, 9B), 0.99 (t, 3B), 
0.61 (t, 6H) 

13.30 (s, 1H), 9.80 (8, IB), 
7.86-7.70 (a, 3B) , 7.55 (d.d, 
IK),' 7.28 (d, 2E). 7.12 Id, 
2B), 4.36-4.15 (m, 2H) , 3.95- 
3.75 (n, 2B), 3.70-3.51 (m, 
4B), 3.37-3.20 (t, 2B) , 1.80- 
1.05 (n, 16H) , 1.39 (8, 9H), 
0.80 (t, 3H), 0.52 (s, 9H) 

13.31 (s, IB), 10.54 (8, IB), 

8.44 (d, IB), 8.12 (d.d, 1H) , 

7.83 (d, 2H), 7.31 (d, 1H), 
7.25 (d, 2H), 4.31 (q, 2B), 
4.18 (t, 2B), 1.72-1.50 (br, 
2B), 1.50-1.00 (m, 35B), 1.38 
(l« 9B), 0.86 |t, 3B) 

13.31 (8, IB), 10.52 (8, IB), 

8.45 (d, IB), 8.11 (dd, IB), 

7.84 |d, 2B), 7.38-7.18 (a, 
3B), 3.38 (br, IB), 4.17 It, 

^2B) , 1.75-1.52 |br, 2B) , 
^J. 45-1. 00 (m, 30B), 1.39 (s, 
r 9B), 0.85 (t, 3B) 
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M-19 165-170 (DMSO) 

s 



10 



1* 

M-20 163-164 (CDC1 3 ) 



90 ■ 

M-21 146-147 (DMSO) 



40 



M-22 105-107 (DMSO) 



.13.34 (S, IB), 10.06 (8r IB), 
7.88-7.67 (m, 3B), 7.58 (dd, 
IB) , 7.26 (d, 2H), 7.12 (d, 
IB), 5.20 (brs, IB)/ 4.14 It, 
2B), 3.85 (t, 2B), 1.72-1.10 
(m, 8B), 1.38 (3, 9B), 0.52 
(S, 9B) 

11,25 (br, IB), 8.16 (s, IB), 
7.80 (d, IB), 7.68 (d, 2B), 

7.44 (d.d, IB), 7.21 (d, 2B), 
6.78 (d, IB), 4.94 (t, IB) , 
4.41-4.15 (m, 2B), 2.16-1.97 
(br, 2B), 1.70-1.10 (m, 23B) , 

1.45 (S, 9B), 0.86 (t, 3B), 
0.49 (s, 9B) 

13.32 (8, IB), 10.39 (s, IB), 
7.90-7.70 (m, 3B) , 7.50 (d.d, 
IB), 7.25 (d, 2B), 6.96 (d, 
IB), 4.95 (s, 2H), 4.52-4.07 
(m, 4B), 2.25 (t, 2B) , 1.75- 
1.00 (m, 30B), 1.39 (s, 9B), 
,-0.84 (t, 3B), 0.54 (s, 9B) 
Sl3. 40 (brs, IB), 10.85 (brs, 
IB), 8.38-8.03 (n, 3B), 7.85 
(d, 2B), 7.75 (t, IB), 7.29 
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(d, 2H), 4.07 it, 2B), 1.78- 
* 1.55 (br, 2H), 1.58-1.05 (m, 

26H) , 1.39 (S, 9H), 0.82 (t, 
3B) 

10 ' 

M-23 176-177 (DHSO) 13.40 (brs, 1H), 10.90 (brs, 

IB), 8.38-8.03 (m, 3B), 7.88 

" (d, 2B), 7.78 (t, IB), 7.30 

(d r 2B), 4.21 (d, 2B), 1.76- 

40 1.13 (m, 9B), 1.39 (a, 9B), 

0.97-0.75 (m, 6B) 

M-24 156-157 (DHSO) 13.40 (brs, IB), 10.89 (brs, 

** IB), 8.40-8.07 (m, 38), 7.89 

(d, 2H), 7.75 (t, IB), 7.30 

so (d, 2H), 4.28 (t, 28), 1.80- 

1.56 (br, 2H), 1.45-1.05 (m, 

18H), 1.39 (S, 9B), 0.82 (t, 

3B) 

M-25 100-104 (DMSO) 13.40 (brs, IB), 10.89 (brs, 
40 IB), 8.39-8.05 (m, 3B) , 7.89 

(d, 2B), 7.75 (t, IB), 7.31 
(d, 2B), 4.28 (t, 2B), 1.78- 
.£1.57 (m, 2B), 1.45-1.05 (m, 
^22B) , 1.39 (s, 9B), 0.83 (t, 
» * 3B) 
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M-26 181-182 (CDC1 3 ) 12.60 (S, IB), 10.20 (s, IB), 

8.55 (s, IB), 8.17 (d.d, IB), 
8.00 (d.d, IB), 7.86 (d, 2B) , 
7.53 (d.d, IB), 7.28 (d, 2B), 
4.31 (t, 2B), 1.85-1.63 (m, 
2B), 1.50-1.10 (m f 14B), 1.46 
'* (s, 9B), 0.89 (t, 3B) 

M-27 137-138 (DMSO) 13.35 (brs, IB) , 10.31 (s, 

IB) , 7.91 (d, 2B), 7.66 (d, 

80 

2B), 4.72 (S, 2B), 4.11 (t, 
2B) , 1.68-1.02 (m, 28B) , 1.50 

" (8, 9H), 0.85 (t. 3B) 

M-28 137-138 (DHSO) 13 . 39 (8, IB) , 10.95 (8, IB), 

M 8.12 (d, 2H), 8.00 (d, 2B), 

90 

7.89 (d, 2B), 7.31 (d, 2B) , 
4.18 (d, 2B), 1.80-1.00 (a, 
* 25B), 1.49 (8, 9B), 0.86 (t, 

6B) 

M M-29 125-127 (DHSO) 13.43 (brs, IB), 11.02 (brs, 

IB), 8.67-8.46 (m, 3B) , 7.91 
(d, 2B), 7.33 (d, 2B), 4.24 

" '{d, 4B), 1.78-1. S5 (br, 2B), 

50-1.10 (m, 16B), 1.40 (8, 

o *9B), 1.00-0.72 (a, 12B) 
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M-30 212-215 (DMSO) .13.42 (8, 1H), 10.55 (s, IB), 

10.05 (s, 1H), 8.00 ( 8# 4B), 
7.83-7.67 (m, 2B), 7.59-7.40 
(m, 2B), 3.21-3.02 (m r 2B) , 
1.82-1.57 (br, 2B), 1.50-1.02 
(in, 26B), 1.51 (8, 9B), 0.82 
(t, 3H) 

M-31 225-228 (DMSO) 13.48 (brs, 1H) , 10.80 (8, 

IB), 8.50-8.20 (m, 2H), 8.15- 
7.98 (ra, 5B), 7.81 (t, IB), 
7.70 (t, 1H), 2.70 (t, 2B), 
1.55-1.05 (a, 9B), 1.42 (s, 
9B), 0.93-0.69 (m, 6B) 
M-32 157-158 (CDCI3) 12.62 (8, 1H), 10.25 (8, IB) , 

8.55 (s, IB)/ 8.17 (d.d, IB), 
8.02 (d.d, 1H), 7.87 (d, 2B), 
7.54 (d.d, IB), 7.28 (d, 2B), 
4.35 (t, 2B), 1.90-1.05 (a, 
10B), 1.46 (s., 9B), 0.95 (d, 
. 3B), 0.85 (d, 6H) 

H-33 192-194 (COCI3) 12.04 (8, IB), 9.11 (s, IB), 

.-8.18 (d, 2B), 7.74 (d, 2B) , 
Jl.81 ft, IB), 2.60 (t, 2B), 
2.05-1.05 (in, 34B), 1.48 (s, 
9B), 0.95-0.70 (m, 6B) 
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M-34 77-80 (CDC1 3 ) U.50 (br, IB), 7.76 (d, 2B), 

7.49 (8, IB), 7.27 (d, 2H) , ' 
4.28-4.05 (m, 3B), 2.16-1.89 
(m, 2B), 1.48 (s, 9B), 1.38- 
1.00 (m, 31B), 0.87 (fc, 3B) 

M-35 196-197 (CDCI3) 12.67 (8, IB), 10.35 (s, IB), 

8.54 (s, IB), 8.18 (d.d, IB), 
8.00 (d.d, IB), 7. 85 (d, 2B), 
7.54 (d.d, IB), 7.28 (d, 2B) , 
4.32 (t, 2B), 1.86-1.63 (m, 
2B), 1.52-1.15 (m, 10B) , 1.45 
(S, 9B), 0.89 (t, 38) 

M-36 172-175 (OMSO) 13.42 (8, IB), 10.58 (8, IB), 

10.50 (s, IB), 7.97 (d, 2B) , 
7.91-7.79 (m, 4B) , 7.75 (d, 
2B), 7.12 (d, 2B), 6.92 (d, 
2B), 4.90 (t, IB), 2.05-1.85 
(br, 2B), 1.61-1.06 (m, 16B) , 
1.40 (8, 9B), 0.83 (t, 3B) 

M-37 167-170 (CDClj) 11.50 (br, IB), 8.4S (br, 

IB), 7.79 (s, IB), 7.50-7.23 
- (m, 3B), 6.96 (d, 2B), 6.83 
f(d, IB), 5.00 (t, IB), 2.23- 
1.96 (m, 2B), 1.75-1.00 (m, 
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28B), 1.40 (s, 9B), 0.88 (t, 
' 3B), 0.50 (s, 9B) 

M-38 95-98 (DMSO) 13.35 (s, IB) , 10.31 (s, 1H) , 

7.92 (d, 2H), 7.67 (d, 2B), 

10 

5.48-5.32 (m, IB) , 4.25-3.92 

(m, 4B), 3.10-2.85 (m, 2H), 
" 1.70-1.02 (m, 32B), 1.40 (s, 

9B), 0.90-0.70 (m, 6B) 
„ M-39 120-121 (CDC1 3 ) 12.62 (s, IB) , 10.29 (s, IB), 

8.63 (s, IB), 8.18 (8, IB), 

8.14 (s, IB) , 7.87 (d, 2B) , 
** 7.28 (d, 2B) , 2.95 ( t , 2B) , 

1.80-1.60 (m, 2B), 1.50-1.10 
so (m, 24B), 1.45 («, 9B) , 0.86 

(t, 3B) 

M-40 94-98 (CDCI3) 11.85 (br, IB), 8.30 (s, IB), 
* 8.19 (d, IB), 7.82 (d.d, IB), 

7.48 (d, 2B), 7.05 (d, 2B) , 
40 6.90 (d, IB), 4.28 (t, 2B) , 

3.98 (t, 2B), 1.83-1.56 (m, 
4B), 1.50-1.00 (m, 20B), 1.46 
(s, 9B), 0.85 (t, 6B) 
M-41 162-164 (COCI3) £l2.68 (s, IB), 10.33 (8, IB), 
« '8.54 (s, IB), 8.18 (d.d, IB), 

8.03 (d.d, IB), 7.85 (d, 2B), 
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.7.55 (d.d, IB), 7.29 (d, 2B), 
s 4.30-4.00 (m, 2B), 2.00-1.77 

(n, IB), 1.50-1.10 (m, 7B), 
1.44 (s, 9B), 1.05-0.75 (m, 

to 

• 6B) 

M-43 160-161 (CDC1 3 ) 12.03 (bra, 1H), 8.90 (8, 
»« IB), 7.80 (d, 2B), 7.49 <d, 

2B), 4.02 (d, 2B), 2.95-2.68 
(br, 4B), 2.50-2.17 (br, IB), 

to 

1.72-1.05 (0, 24H), 1.48 (8, 
9B), 1.00-0.70 (n, 6H) 
* M-44 181-182 (DMSO-d 6 ) 13.47 (8, IB), 10.20 (s, IB), 

7.92 (d, 2B), 7.78 (d, 28) , 
3.92 (d, 2B), 2.50-2.25 (br, 

90 

4B), 2.00-1.75 (m, 2B), 1.68- 
1.03 (n, 25B), 1.40 (s, 9B), 

95 0.93-0.70 (m, 6B) 

M-45 182-183 (DMSO-d 6 ) 13.38 (8, IB), 10.30 (8, IB), 

^ 7.92 <d, 2B), 7.77 (d, 2B), 

4.00 (t, 2B), 2.75-2.50 (br, 
4B), 1.65-1.02 (m, 24H), 1.40 

45 2C»/ 9B), 0.84 (t, 3B) 

M-46 195-197 (CDCI3) ^9. 19 (s, IB), 8.26 (s, IB), 

to *~8.13 (d, IB), 7.88 (d, IB), 

7.72 (d, 2B), 7.67-7.42 (a. 
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3B), 3.08—2.75 (id, 4B) , 1.67- 
1.45 (br, 2B), 1.45-1.00 (m, 

e 

25H)/ 0.95-0.62 (m, 12B) 
M-47 169-170 (CDC1 3 ) 12.88-12.55 (br, IB), 10.31 

(s, IB), 7.98 (d, 2H), 7.84 
(d, 2H), 7.30 (d, IB), 6.93 
(d, 1H), 4.13 (d, 2H), 1.80- 
1.55 (br, IB), 1.49 (s, 9B), 
1.45-1.05 (br, 24B), 0.86 (t, 
6B) 

M-48 239-240 (OMSO-d 6 ) 13.43 (brs, IB), 10.69 (s, 

IB), 8.23-7.90 (m, 8B), 4.21 
(d, 2B), 1.87-1.05 (m, 25B), 
1.41 (8, 9B), 1.00-0.70 (m, 
6B) 

M-49 168-169 (DMSO-d 6 ) 13.39 (s, IB), 10.30 (s, IB), 

7.92 (d, 2B), 7.78 (d, 2B), 
4.97-4.75 (br, IB), 2.75-2.50 
(br, 4B), 1.67-0.65 (a, 28B), 
1.41 is, 9B) 

M-50 153-154 (COCI3) 12.08 (brs, IB), 8.88 (8, 

-IB), 7.89 (d, 2B), 7.53 (d, 
t-2S), 4.15-3.90 (br, 2B) , 
r 2. 95-2. 70 (br, 4B), 1.80-0.65 
(m, 35B), 1.47 (s, 9B) 
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M-51 172-174 (COCI3) 12.3S-12.15 (br, IB), 10.04 r 

9.80 (br, IB), 7.94 (d, 2B), 
7.54 (d, 2B), 3.40-2.98 (br, 
4B), 2.97-2.68 (br, 4H) , 
1.85-0.95 (a, 24B), 1.49 (8, 
9H), 0.88 (t, 3B), 0.81 (t, 
3B) 

M-S2 210-211 (CDCI3) 12.66 (8, IB), 9.20 (s, IB), 

7.96 (d, 28) , 7.76 (d, 2B) , 

2.43-2.23 (m, IB), 1.82-1.05 

(m, 37H), 0.86 (t, 6B) 

M-53 decorop. (CDC1 3 ) 13.41 (s, IB), 10.15 (5, IB), 
at 300°C 

7.92 (d, 2B), 7.80 (d, 2B), 
2.29-2.04 (dr, IB), 1.92-0.72 
(m, 43B) 

M-54 152-153 (CDCl 3 ) 12.80-12.57 (br, IB), 8.93 

(8, 1H), 8.01 (d, 2B), 7.72 
(d, 2B), 7.41 (d, IB), 7.22 
(d.d, IB), 6.91 (d, IB), 4.79 
(t, IB), 2.20-2.02 (n, 2B), 
1.69 (s, 2B), 1.62-1.17 (m, 
^4B), 1.47 (8, 9B), 1.34 (s, 
^6H) , 0.92 (t, 3B), 0.72 (s, 
r 9B) 
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M-55 235-236 (DMSO) 13.49 (s, IB), 10.73 (s, IB), 

8.30-7.95 (m, 8B) r 4.2S (d, 
2B), 1.90-1.68 (br, 1H) , 
1.67-1.10 (m, 33B), 0.87 (t, 
6B) 

M-56 151-152 (CDCI3) 12.31 (bra, 1H) ,. 8.71 (8, 
, e IB), 8.11 (d, 2B), 7.71 (a, 

2B), 4.15-4.02 (m, IB), 3.68 
(q, 2H), 2.00-1.06 (m, 25B), 
1.49 (a, 9B), 0.86 (t, 3B) 
M-57 161-162 (CDCI3) 9.31 (s, IB), 7.92 (d, 2B) , 
as 7.61 (d, 2B), 4.18 (s, 2B), 

3.19 (s, 3B), 2.42 (t, 2B), 
1.78-1.55 (br, 2B) , 1.48 (8, 

90 

9B), 1.50-1.05 {br, 24B), 
0.89 (t, 3B) 

* • M-58 123-128 

M-59 238-240 (OMSO-d 6 ) 13.47 (8, IB), 10.84 (s, IB), 

10.22-10.02 (br, IB), 8.10- 

40 

7.70 (m, 6B), 7.50 (d, IB), 
2.27-2.00 (br, IB), 1.85-0.65 

45 -(m, 34B), 1.40 (s, 9B) 

M-60 127-128 (CDCI3) tT2.03 (8, IB), 10.30 (8, IB), 

n 8.31 (dd, IB), 7.96 (d, 2B), 

7.61 (d, 2B), 7.54-7.40 (m. 
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IB), 7.10 (t, 1H), 6.99 (d> 
IB), 4.10 (t, 2B), 2.08-1.85 
(br, 2B), 1.65-1.07 (a, 30B), 
1.48 (S, 9B), 0.88 (t, 3H) 
M-61 164-165 (CDC1 3 ) 8.18 (s, IB), 7.75 (d, 2B), 

7.50 (d, 2B), 4.38 (s, 48), 
it 2.36 (t, 4H), 1.75-1.50 (br, 

4H} f 1.48 (8, 9H), 1.40-1.05 
(m, 16H), 1.38 (s, 3H), 0.85 

to 

(t, 6B) 

M-62 163-164 (CDC1 3 ) 7.94 (S, 1H) , 7.73 (d, 28), 
« 7.45 (d, 2B), 4.23 (s, 2B), 

2.46 (t, 28), 1.70-1. SO (br, 
2H), 1.48 (8, 98), 1.37 (8, 

so 

6H), 1.40—1.05 (n, 26H), 0.87 
(t, 3H) 

* ' M-63 181-182 (CDCI3) 12.17 (bra, IB), 9.03 (bra, 

1H), 7.83 (d, 2H), 7. SO (d, 
2H), 4.09 (t, 2B), 2.94-2.65 
(br, 4B), 1.70-1.05 (m, 20B), 

1.47 (8, 9H), 0.87 (t, 3H) 

"■ M-64 182-183 (DMSO-d 6 £13.35 (s, IS), 10.29 (8, IB) , 

?l7.91 (d, 2B), 7.77 (d, 2B), 
4.00 (t, 2B), 2.75-2.47 (br, 
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4H), 1.64-0.98 (m, 28B) , 1.40 
(S# 9B), 0.84 (t, 3H) 
M-65 157-159 (CDCl 3 ) 11.90 (bra, IB), 8.70 (8, 

0.3B), 8.59 (s, 0.7B), 7.81- 
7.62 (n, 2B), 7.51-7.34 (m, 
2B), 3.66 (a, 0.9B), 3.62 (8, 
2. IB)/ 3.10-2.40 (m, 3B) , 
1.90-1.00 (m, 30H), 1.47 (a, 
9B), 0.88 (t, 3B) 
M-66 227-229 (DMSO-d 6 ) 13.44 (s, IB), 10.79 (s, IB) , . 

8.65-8.52 (br, IB) , 8.36-8.15 
(m, 2H), 8.10-7.90 (a, 4B) , 
7.75 (t, IB), 5.70 (ti IB), 
4.20 (q, 2B), 2.05-1.80 (br, 
2B), 1.65-1.02 (m, 23B) , 1.40 
(s, 9B), 0.81 (t, 3B) 
M-67 135-136 (CDClj) 12.45-12.22 (br, IB), 9.79 

(8, IB), 8.02 (d, 2B), 7.61 
(d, 2B), 3.45-3.06 (m, 4B) , 
2.90 (s, 4B), 1.74-1.55 (br, 
2B), 1.50 (s, 9B), 1.40-0.97 
- (br, 16B), 0.94-0.65 (m, 12B) 
H-68 181-182 (DMSO-dJjDL3. 39 (s, IB), 10.30 (s, IB), 

" 7.92 (d, 2B), 7.79 (d, 2B) , 
4.12-3.80 (br, 2B), 2.78-2.45 
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(br, 4B), 1.70-0.65 (m, 27H), 
1.40 (s, 9H) 

The light-sensitive materials of the present Invention may have at least one layer containing the coupler of ths 
present invention provided on a support The layer h which the couplers of the present Invention are to be contained 
may be any of the hydrophBic colloid layers provided on the support. Generally, the hydrophfllc colloid layers provided 
10 on the support of the light-sensitive material include light-sensitive silver hallde emulsion layers, kitertayers (e.g., a 
color mixing inhibiting layer interposed between silver halide emulsion layers), ultraviolet light absorbing layers, anti- 
halation layers, protective layers and back layers. However, the layers in which the couplers of the present invention 
are contained are preferably silver halide emulsion layers or Intenayers adjacent thereto. 

It is preferred that the couplers of the present invention are used as magenta couplers in green-sensitive s&ver 
t 5 halide emulsion layers when they are applied to light-sensitive materials. 

The couplers of the present Invention are used fen an amount of usually 1X10* to 1 mol, preferably 2X10* to 
3X10" 1 mol per mol of sflver halide in the same emulsion layer. 

The light-sensitive material of the present invention may comprise a support having thereon at least one blue- 
sensitive silver halide emulsion layer, at least one green-sensitive silver halide emulsion layer and at least one red- . 
so sensitive eftver halide emulsion layer In this order. However, these layers may be arranged in a different order from 
that described above. Further, an infrared-sensitive silver halide emulsion layer may be used in place of at least one 
of the above light-sensitive emulsion layers. There is no particular limitation with regard to the number of the elver 
halide emulsion layers. Color reproduction by subtractive color photography can be made by containing cotor couplers 
in these light-sensitive emulsion layers, said color couplers forming dyes having a relation of complementary colors to 
85 light which is sensitive to silver halide emulsions having sensitivity to respective wavelength regions. The light-sensitive 
layers may not correspond to the hue of developed color as described above. 

Each unit light-sensitive layer comprising a plurality of sliver halide emulsion layers may be a two-layer structure 
composed of a high-sensitivity emulsion layer and a low-sensitivity emulsion layer as described in West German Patent 
1,121 ,470 and U.K. Patent 923,045. Such a two-layer structure as mentioned above can be preferably used. Usuaffy, 
so . it'te preferred that these layers are arranged so that light sensitivity becomes lower toward the support Further; a non- 
sensitive layer may be provided between silver halide emulsion layers. If desired, the low-sensitivity emulsion layer 
may be provided on the side which is farther away from the support, and the high-eensitlvity emulsion layer may be 
provided on the side which is nearer the support as described in JP-A-57-1 12751 , JP-A-62-200350, JP-A-62-206541 
andJP-A-62-20654a 

as Concretely, the arrangement of the layer may be made in order of low-sensitivity biue-sensitivs layer (BLyhigh- 

sensitivity blue-sensitive layer (BHyhigh-sensitivlty green-sensitive layer (GHyiow-eensitivtty green-sensitive layer 
(GLyhigh-sensitivity red-sensitive layer (RHyiow-sensitivfty red-sensitive layer (RL), in order of BH/BLA3UQH/RH/RL 
or in order of BH/BL/Q H/GL/RL/RH from the side which Is farthest away from the support 

Further, there maybe used a three-layer structure composed of three layers having different light sensitivity so 

40 arranged that light sensitivity is lowered toward the support in such a manner that the uppermost layer Is a silver halide 
emulsion layer having the highest light sensitivity, an intermediate layer te a silver haBde emulsion layer having 10* 
sensitivity lower than thai of the uppermost layer, and the lowermost layer is a silver halide emulsion layer having Ight 
sensitivity lower than that of the intermediate layer as described fen JP-S-49-1 5495 (the term "JP-B" as used here* 
means an "examined Japanese patent publication"). Even when the unit light-sensitive layer comprises such a three* 

46 layer structure composed of three layers having different light sensitivity, the arrangement of the layers having the 
same color sensitivity may be made in order of intermediate-sensitivity emulsion layer/high-sensitivity emulsion layer/ 
low-sensitivity emulsion layer from the side which is farther away from the support as described in JP-A-59-202484. 

It is preferred that a donor layer (CL) having an interlay er effect and having different spectral sensitivity distribution 
from that of the main tight-eensitive layer such as BL, GL, RL as described in U.S. Patents 4,663,271 ., 4,705,744 and 

60 4,707,436, JP-A-62-1 60448 and JP-A-63-89850 is provided adjacent to or in the vicinity of the main light-sensitive layer. 

As mentioned above, various layer structures and arrangements can be used according to the purposes of the 
light-sensitive materials. 

The couplers of the present invention can be introduced into the light-sensitive materials by various conventional 
dispersion methods. Among them, there is preferred an olHn -water dispersion method wherein the couplers are dis- 
ss solved in a high-boiling organic solvent (optionally together with a tow-boiling organic solvent), the resulting solution 
is emulsified and dispersed In an aqueous gelatin solution, and the resulting emulsified dispersion is added to a silver 
halide emulsion. 

Examples of the high-boiling solvent which can be used in the oil-in-water dispersion method are de sc ri bed In U. 
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S Patent 2,322,027. The stages and effects of latex dispersion methods as a polymer dispersion method and examples 
of impregnating latexes ar described in U.S. Patent 4, 1 99,363, West German Patent Application (OLS) Noe. 2,541 ,274 
and 2,541 ,230, JP-B-53-41091 and European Patent Laid-open No. 029104. A dispersion method using organic sol- 
vent-soluble polymers Is described In PCT WO 88/00723. 

Specific examples of the high-boiling organic solvent which can be used in the oil-in-water dispersion method 
include phthalic acid esters (e.g., dfrutyl phthalate, dioctyl phthalate, dicyclohexyt phthalate, dt-2-ethytiexy) phthalate, 
decyl phthalate, bis(2,4-dMert-amylphenyl) isophthaiats, bte(1,1-diethylpropyl) phthalate), phosphoric or phosphonic 
acid sters (e.g.. diphenyl phosphate, triphenyl phosphate, trtcresyl phosphate, 2-ethylhexyl diphenyl phosphate, ol- 
octyl butyl phosphate, tricyclohexyt phosphate, tri-2-ethylhexyl phosphate, tridecyl phosphate, di-2-ethytiexyl phenyl 
phosphate), benzoic acid esters (e.g., 2-ethyfhexyl benzoate, 2,4-dtehlorobenzoate, dodecyl benzoate, 2-ethytiexyl 
p-hydroxybenzoate), amides (e.g., N,N-diethyldodecaneamide, N.N-dlethyllaurylamide), alcohols and phenols (e.g., 
isostearyl alcohol, 2,4-di-tert-amylphenoi), aliphatic acid esters (e.g., dibutoxyethyl succinate, di-2-ethylhexyl succi- 
nate, 2-hexykJecyl tetradecanoate, tributyl citrate, diethyl azetate, isostearyl lactate, trtoctyl citrate), aniline derivatives 
(e.g., N, N-dft3utyl-2-butoxy-5-tert-octylaniline), chlorinated paraffins (e.g., chlorinated paraffins having a chlorine con- 
tent of 10 to 80%), trimesic acid esters (e.g., tributyl ester of trimesic acid), dodecylbenzene, diisopropylnaphthalene, 
phenols (e.g., 2,4-dMert-arnylphenoi, 4-dodecyloxyphenol, 4<todecyioxycarborty^phenol, 4r(4<lodecyfoxyphenyisulfo- 
nyl)phenof), carboxyllc acids (e.g., 2-(2,4<JKert-amylpherKxxybutyric acid, 2-ethoxyoctanedecanote acid) and afcyt- 
phosphoric acids (e.g.. dK2-ethylhexy0phosphoric acid, dipheny^osphoric acid), organic solvents having a boiBng 
point of not lower than 30*C, but not higher than about 1 60°C may be used as auxlHary solvents together with the high- 
boiling organic solvents. Examp)es of the organic solvents which can be used as auxiliary solvents include ethyl acetate, 
butyl acetate, ethyl propionate, methyl ethyl ketone, cyclohexanone, 2-ethylethyl acetate and dimethytformamide. 

The high-boiling organic solvents are used in an amount of 0 to 10.0 times, preferably 0.2 to 6.0 times, mors 
preferably 0.5 to 5.0 times by weight the amount of the coupler. It is preferred from the viewpoints of hue, fastness to 
light and color developability that the high-boiling organic solvents are used in an amount of 2.5 to 5.0 times by weight 
the amount of the coupler. 

Silver halide emulsions, other materials (e.g., additives), photographic constituent layers (e.g., layer arrangement), 
processing methods and processing additives described In the following patent specifications, particularly EP 
0,355,660 A2 can be preferably applied to the light-sensitive materials of the present invention. 



EP0571 9S9B1 



in 
in 



0)tu£ 0) 

cn ** c 

(0 O H 
QittMH 

OH£ e 

© «C3 CM 
C •-•g _ 

h m c © 

rH © JSr* 
j2 J5 - 

mo - © 
jj © © a 
01 o> c 
js in «h«j 
6h ^ Q.H o 



01 

o o» 

:* 

C«M 

h o 

rH 

il 

45 C 



01 JS 

JS JJ 



55 

' © 



2, 



s° 

© 

JS c 



01 A* 
rH 



I 

I 

0* 



Of 

s 

ST © m 

IS « «0£ 
JJ * C JJ 

js o © in 

°* 9 «. 

H 4> 09 
M «M •* JS 

co JS cn jj 
im cm o>cm 

0 OO 
© u a) jj r> 

01 o» o» 

•H 04 O QiC CJ» 
rH «H « 

UJ «<MH Ck 
J3 O C O 
JJ H <D%4 

01 H JJH ©JC 

e 83 8 £m 



§ 

jj 
jj 

* 

0) 



08 



ii 

CM 

JS JJ 
4J JS « 

cs an o> 

-S& 

01 

JSUjUj 
H O O 



0 €) 

01 S 1 



0) o 

CD 

W«M IJ 

01 & 
01 c 

eiH o 



in 

rH 



i 

I 

a« 



o 4J cm 
0) 



JS 

W Si O 

IM UJ © 
O O C 



o m 

jj 01 
V0 M JS 
0 jj 

o a ^ 

6* 3*» 



U O 

On U JJ 

(0«4JC 

©H 
Uj C W 
O «H 
H «M 

e o 

E JS 
SI JJ 6 
#H ^ O 
O J-» 
O © jj 

u 5 j§ 

01 

**0 © 
OCX 

*-< © jj 



jj 

01 «M © 
on 01 O* 
ra fH © 

a & 

IM 
UJ O UJ 

o o 

c c c 
e-H e 

rH rH 
O £ O 

0 JJ O 

M iH U 

01 © 

cux: a 
3 jj p 



oi 

C«OH 

r 

jj 3 -H «M 
«H£ O 
HO** 

01 ° © S 
js u js jj 
jj oi jj jj 

0 OTJ -O 
*»H C 

© 01 

01 JJ JS 
C UJ •» JJ 

HHH g 

o 

JS «M V M 
JJ O CP*M 

*° © Si © 

01 c c 

H*H OH 



=1 



CO JJ CD 
© 

o o» 
S OA 

3 gUJ 

HOO 
o J-» 

o jj 

o c 
u jj e 



3UJJ 



8 



01 

■ JS 

JJ 

S3 

u 

IM JJ 
<M 
01 01 
C rH 

fllM 
O 

u e 

cn o 
jj 
a> jj 
js o 



o © 

JS§S.° 

JJ JJ © 

JJ IM C 

0 Q 0-^» 
JV JB e «Hj 

m © 8 JJ 
•H JS 3 CO 
JJ rH M 

01 O -H 

Oi M b 9 
«M © JS 
«M > JJ 
O © O 
CHV 

e-H e 

BH JJ <Q 
3 JS 

O JJ H CH 

O in m H 



© JS 

o>jj 



8. 



s 



Wi M 

0«M 



© M 0» 



© JS © Of* 



c © _ 
6 c 3 r« 

3 H CM 
rH rH JJ 
O JS © 

O JS o»o* 

JJH « 
M <J\ M Q. 
© 

> © UJ IM 

O JS o o 

rH JJ 

JJ O S 6 
JS JJ JJ 3 
o» JJ H 

•HC0OO 
M rH JS O 



E 3d _ 

O CM © 
M JJ Ck 
«M JS « 

©•H 0 O 

e m a 

rH UJ IM O 

O O JJ 
JS JJ 

jj e c o 

CO O E JS 
© JJ rH © 

g58£ 



o 

— 1 JJ 


• 

o 
JJ 


JS c 


« 


Oi© 




m 9 




M JJ 


JJ 


o>h 


c 


o jj 


© 


JJ 0) 


B 


5§ 


© 
rH 


0i u 


© 



•o 

rH 

M«r4 
© © 
> H 
rH 3 

h s 
%n © 



© 

Oh 

UJ rH 
© 
© JS 
JJ 

C M 
© © 
> > 
rH rH 
OH 

co m 



o JJ 

H H JJ 

e « c 
© c © 
js © o> 
urn© 



2 c 

jj O 
D»OH 
C © JJ 
H Oi© 
H H « M 
©H w-rl 
M JJ JJ tj 
JJ H JJ H O 
o © C © JS 

© e © c jj 
a © o> © © 
co © © © © 



EP 0 571 959 B1 



to 



< 
o 



in 
in 



Si 



Of 

0 o» 

Of 

C<U 

0 

H 

Of 

£ C 
Xi-H 
10 rH 

~* 

01 XI 

XJ 

6*^ 



t> • *o 0) 
0) e u x: 
oi •» «h m x# n 
£^2 h iu w id 

oi o jb fi** 2L 

0 cn«u x* oij: en 

01 0) -U H TJ 
CUCiJ 01 C 0> «M 

H § 

01 H 0*0) 

£ « -CO •» ■ C 

xi £ co m«u «h 

IffH O XI CM o v O rH 

x o o» x> o> of x 

a? o> 4-> o> a> c *» 

x: r^x: s O jo-h o 

HN^tn CUxi OiH m 



0) in 

J3lO 

4-1 

0? 

o o* 

01 

h o 



15 

l» H 
CM 

XI 

15 



15 



I 
I 

t 



u 

Pt M 

xi a. 

■ ** ~ 3 

«M O 

v X» JJ 

H JS 

0 o»o 
tu cn-H n 

0 K 

01 Of 

01 tP«M CP 

•Hft ft 

H 01 

«m c<u 
x; oh o 

XI H 

c c 
§ io 5 

Of H W H 
.C OH O 

H u«u U 



x; *» 

CPOI«u 
•H CP 0) 

0«U O 



go en© 

M «U 
01 Of O 

cniu a>tM 

a°s.°§ 

01 01 3 
4U C «U C H 
O *H O *H O 
rH HO 

e j= e x: w 

3 xl 3 Xl Of 



C _ „ 
H E XI 

H 3 iJ - - - - - 
rH O ^ ^ <-l «-t > 

xs oi o oho 

£ O O 01 O rH 

H MX! 

01 xl 
0> Q« 

£ ao 

H 9 XI 



_ . in 

oi m 
u xi u x: xi 
ai o> xi js or 
ou*o O* ■ o» 
cue o* o -h « 
a <o a xi u a 



xt 

CD 

x> m OfO 
JZ H 
CD 01 0) 

o»m cp 

u a°s. 

im a> 

rH 3 X1 3 
rH rH rH 
£OHO 

So,© 

^ 01 

H U X3 U 
■ ' 0)xt 0) 

HH XI 3 



n 
in 

rH 

r* 
I 

<N 
\P 

i 

1 

ra 



Q»J2 

xi o m 

HOlSN 

IM xi 

0 0IJ5 0) 

cr* cp cp 

01 *h « 
c P.u a 



o o o 

aggg 

rH E O 6 
3 XI 3 
01 rH X> rH 

§858 



€1 

3 01 

OX! M 
rH XI 01 
Pi 

X» O S 
iu xi 3 
01 

C4 ±> 

IU K7* 

0 0J-H 0) 

CP w O* 

C Qiiu Oi 
•H 0 
rHIU «U 
ODO 
xi C 

01 C -H c 
rH E rH E 

3_ 3 
01 iH rH 

€8^S 



JC 01 <U 

o*. o 

«M «U 01 3 
OOCH 
-r< O 
01 C rH O 

c B _ 
•H 3 X5 U 
rH rH XI 01 

O ^0 ObrH 

«C U Q*r* 

XI 01 3 rH 
^ U X7 

0) xl XI OK 
0) Of *M CP 

x: a o oi (ox 

£-1 3 Xl rH Ow- 



U 

s, 

S Xl M 

3 o^ 

XI XI -4 0) 
IU * 01 
0) rH « 

HMNft 
rH O 

IM IU 

oooo 
c an g 

rH IU XI rH 

jz u a 

*l CH 

e «u m 
3 « 

01 rH 01 Qt 

jz ox: P. 

H O xi 3 



x> xi 

x: oj«u oi 
cn en oi CP 

iu«u 0«u 
O O 

a> c o e 
e a xi i 

•H 3 xi 9 

-8*1 

C Of 

cm u x: u 
oi xi © 

£ So o 

H 3X1 rH 



O CI 
H XIXJ 

x: c of 

eo 9 • 
u xi x> 
cn-H C 
O ^ g 
ii O 6 
Og« 

x: O 



C M 

O-H 
•H rH 

Q)H 
HXJ 

3 «0 



c o 

Of xi 

as 

O Of 
HH 
Of Of 

> U 
Of O 

a m 



U XI 

Of c 
HO) 

o* cp 5 

3fl O^ 
O E H 01 
O H U 



u C . 

O <0 Pi 

H >i»0 3 

o o c o 



2 

H 



0> 
01 

u XI 

oi e 

§•& 

to OS 



O >4 

H 01 

> XI 

40 XI U 

UJCO 

xi cp a 
hhx> 

DHO 



eo 



BP 0 571 959 B1 



10 



IS 



m 
in 
rn 



cn 
«n 
I 

i 



in 



41 «4 XI JC 

m o> m o -u *o in ^ 

<0 C(NjCOCQ« 0)10 

OU 0> -H xl ^ C0J5 X5 _ 

CH « xi O 4i« 

js •* © •% o» _ cj> 

O w* xi xi in X m o i o 5 

. cq v^vu a d 
a) *oh o 

en j«o «o «u anw 

o*xi o>c O CO 

i>NQiO QbrH © HS 

.co c e c 

o^mcnOH OCH 01 H 

m CQ N rH 

o u aoco « <*> 

ai jj o» c w c u n o> « 

jg fl3<u.Hfn^JSH x2rH 



O 

X* 

so r* 

-w 0» 0) CP 

«U «M 
O *U O %4 

° - ° 

■5 8-58 

£ 0£ 

xi U " 



£8 



o> a jj Qt 



JJ 0) 
JS 0>rH V 

o* O* 
u CbO Qi 



iu a» tu 
o c o 

«H 
HiJH 

oca o 
u u 

01 

ai 4J ai 

80S 



1 

Hue 

JJ 4J X> O 
45 Xl 

m oirH 
tMn£ O 
o xi o 

& me m 

c <o o g 

h y ft 

*M 9 

JS O 0) 

XI C-W\0 

hIhoi 

9 iH 0) 
0> «H 45 0» 

£-. o o a 



oxi 

■H 

O ** 

Xl Xl 0) 

•h m 9 ^ 

r-l iH 

iu x* 
O o> 45 « 

O* 0* O* 

at « 
c cum cu 

o o o 

£ c 8 g 
a\ e o e 

9 X» 9. 
«H4IH. 



4= 

XI 

to 
iu in 
O 

a> io 

C xl O 

x» 

« co«u 

HVOO 

in 

a o»e 



04<O 

u On 

i e c « t> 

o 3£fiCJ 

rH 0>rH xl 9-* g 
XS ONHH Qt 
4I4IOHO 

45 O 45 <M 

0»0 U O xl O 

iu <N 9*0 Of 9 
O e rH *J fH 

€1 XI « 0 

a> o»«u xi o o 
c « © x xi 

f-i od«m in ai 
x: o o Q* 

Xl «t4C9 

o c B o» o o» 
H60« 5 xi 
9 Xl Qt 01 &43 
0)«H xl C 9 
JZ o O** —« IU-H 
e. O-Q o«h O M 



«U CPO* 
0J ^ «J 
rH ^ M Qi 



O0)OO 
0) CO 01 C 

c a c B 

•H *H 9 
H«UHH 

o o 



CO C xl 

01 



5«S. 

O 4S Qt 
O xi 9 



in in 

«iiifl O xi u 

HUH #H €1 

oi oi 

OHO XI XI O 



01 

43 01 iH 
Ol Ol Ol 

u QiO & 

IU iu ft) iu 

O O c o 

S 8 s § 

H H XI rH 
O ^ O 

x: o m o 

xi 0) 
00 M 45 U 
0) xi 0) 

lis! 



0) m in 
#h m x» m 

HX5H 
IU o» 

0 0) -H « 
Oiu Oi 

0) CO CO 

e Qitu Qi 
•h o 

rH IU «4 
O 01 O 

01 rH »0 rH 

g8S8 



x: c ai 

0*0) 
CO 9 * 
U XI xi 
CP-H C 

o xi a 
xi a 8 
o c oi 
X OH 
ft O 01 



0) 

o» 0>^"» 
5 goJ 

rrj-H N 
CQ *^«H 

IU *H 
| XI «H 

xi 0) CO 
C Oixl 
< CO « 



o r 

«r4 

• cs 

OI CO 

c I o» 

5 5i 

rH O O 
HH 

O 0»xi 

| O-H CD 
XT^rH > 

0»"0«H rH 
-H COO 
S CO JO « 



C JS 
OUJ Q* 
•H O CO 01 
CO u > 
u «0 0»-H 
0) O O xi 
0bJ5 xi «H 
(QX* 0*0 
•H ux<o 

a e a a 



01 x» 

•a c 
u oi 
o» 



-M O 

Oi o) 

O M 

rH Xl 9 

0) C O 

> 0) 0) 



61 



EP0571 959 B1 



10 



SO 

m 

in 
in 
n 



of 
cp 

as 



01 x> 
C CV 



Of to 
-ex M 

o\ CP 

CM O 10 
X* O4 

Of 

E<«0 



at m 

jc 

xl 

Of 

o o» 
0. 

at 

o 

rH 

x» c 
ID H 



01 c 
jccm 
6* m 



41 tO 

JC 10 
XI 

0) 

O CP 
01 

o 

H 

01 
JC C 



jc cm 



Of «M 

IMH 
OH 

01 Xl 
CO 



Of 

.e jc 
xi x* m 
r*- %o 
in o 

XI Of 



Of O 
CP 

a of 



Of XI 

c r- 



XI xl %0 
CM V> 

ro o 



75 



n 
1 

CM 

i 

I 



JC o — o 

xl U«0 

co we 

Of 3 
01 O* Of H 
JC QtJS O 
H9^U 



e 

x» k-1 

in O 
ho 



o w 

xi Of 

Si 

CO Ck 
xi m 0 
JC 

cp » xi 
•h o>«m 

M 10 Of 

Oi«H en 
im m 

O U4IM 

O O Of x» 
Of CP xi 

13 C Of CO 0f£ 

•H B C Mi C CP. 
H 3-H ~M CO 

,-{ H <M H M« 



Of 

JC 

XI 

o 



Of 



XI 

to 



Of 

' JC 



«U Of 

o CP 
Of Si 

e 

•H «M 

h o 



xl £ 9 

CO £ CO XIH 

m cpm h p 

Xl — I HO 
IM Of M Of 

Of CP CP o» u 

H fl *H 5 JC'Of 



0«M CU M-i 

o c o 

Of H 
C CH C 

•h e 6 

H 3 43 3 
H*IH 
£OhO 

*J o • o 

CM 01 

Of xl Of 

« B 1 
jC CbO Oi 
H 3 JJ 3 



Of JS 
C CP 

-H ~>« 10 
HUM 

JC«M Of 

xi O CP 
00 CO 
Of Q* 

oj e 

JC HIM 

HH O 



M CJM 

Ci ja « 

xi xi 
Of c*l CPcn 

H - -H 
It h 0 

_.l 

O <U Of «M 
X* O C O 
x* ^H 

Of H XI H 

S82 8 



IM CP 

°S.' 



<M XI JJ 
H OH O 



CM 
I 

CM 
\£ 

k 

I 

•"3 



JCH 
xi O 
CP o 

Of U 

A Of 



xi Of 



in xi 10 
m «-i m 

x3 H 
CP Of Of 
CP«M CP 
M CO O CO 

Oi a 
— o> 
o (u c <w 
O-H O 



Of JC 

c cpm 
-h *h m 

«H W H 

•0*4 Of 

M .O CP 

en id 

oi a 

Of c 
XT H «M 
fc« H O 



.5§*§ 

H 3 X» 3 

JC OH O 

xl O U 
CP Of 

H h £ h 



rs, 

£ o o a 



5 

&4H X> 3 



XI IO 

10 JC in 
in cph 

r-4 H 
XI U Of 

•m 01 CP 
Of CPM re 
fH mo Qt 

«4 Of «u 
O <M C O 

Of «h e 

H3*»H 
H« O 
JC 0«H O 
xi O 
in Of 

H bjC M 
Of Xl Of 

jc a* o o 



\0 Mf 

m co 

U H X* H 

jc x: 

CP Of CP 01 
CP-^H CP 

u ro u co 
a a 

O *w O *M 

°s° 

•H 1 x» 6 

H34J3 
HOH 
JC O JB O 
xi O O 
m Of 
H W J3 U 
.Of xi Of 

^oS 

KH XI «H 



Of 

c 



in xi co 
o jc eo 

rHI CPt-4 
~* 

x> 0> U 09 
IM CP CP 

IM «M Of «M 
O O C O 
•H 

u ch e 

h 3»D 3 
HH UH 

om o 

x» O S 
03 01 
fH u jc m 
Of xi Of 

il&oS 

H 3 xi fH 



01 W 
JS Of 00 

-gs 

Orl m 
xi Of 
xi CP 

a> jc 5 

C CP Ot 

•H«H 
HKIM 

Xf O c 

* 0) 3 
V CH 
JC H P 



co JC cn 
co Oicn 

HH H 
XI u 
JC Of Of 
CP CP«-I CP 

*M SL^ Si 

IM IM C IM 
O O-H O 

o e e 

C B JC E 



^8^8 

XI Of 
cn M JC M 

o> x* tf 
Of 9 » 
JC O O O 
HHXIH 



JC C Of 
CU Of 
CO 3 
U XI xi 
CP«H C 
O xl Of 

i> co 6 
0 c oi 

JC O 

0* O 



u 

01 CP 
c c-o 

^H C XI 

Id CO 3 M 

M CO Q O 

xi Of Oi Oi 

OH B Oi 

Of Of O 3 

OS M O CO 



0) 
u 



o 

3 



Of 



g 1 



0> 



"H O 

e xi 

•H 
J3 
O-H 
H JC 

0 e 
cjh 



u 
C Of 
OH 
-4 H 

xi O 
CO n 
•O xi* 

* S 
u O 

o o 



Cxi 
•H -H 

xi e 
co-h 



EP0571959B1 



10 



i 
I 



o to 



o o* 

• & 

h O 



<o e 

bH 
CI 



16 



. m 
i 

CM 

i 



c 

hi E« 
CO 3. 
Oi r-l 

So o 
3x0 

. XI 

u 

js o • 

.ST 8 



aw 



0 cj JC 
cn CP 

01 *h 



il 

© H 4* 

§85 



45 a 3 

h m _ 5 

h o 
m ^ u 

43 »U 0) 

10 X> CP XI 
xi <Q JS 
~ O A* 

CM lUb 

0) O 
«43 *m r* 
a»4J e o cm 

S.E a © © 

«U b OH « 

OIUUHQ. 



u ov c 

a oi a 
0*43 h 
3x10 

o 

«M XI V» 
01 © 

«-l H 

0 0 

'CP** 

01 (0 JS 
C Q* O* 

h h r* 

H«4 KM 

o 

afiOOt 

9 CO & 

OJH C 
43 Oh«m 
HUHO 



si 



XI £ CO 

OH 
XI M 01 

o» 

c o ft 

H 

- C ° 

•oil 



01 C H 

8 



CM 

r* 

CM 



CM 
I 

CM 

k 

I 

a* 



m * 

s| 

XI XI 
■M XI 
flj H 45 O 



CM H CM 

o oi oi 

S2°8. 

xi xi 
acoc 

H E<0 1 
9 9 

§85 8 



O CM 
H XI CM 
CM «H CM 
CO 

41 OH « 
<MO> CT» 



m 

CM 



© co feu 



HftO 



0 O C o 

Si^i 

H9£9 
HHAiH 

0 m o 
x> U O 

01 01 
H W43 M 

01 xi a 

43 O O O 
HH4JH 



«u tu O <u 

0 o o 

01 e o g 
•5 § xi 3 

HH OH 

o Jo o 

45 O O 
xi 01 
10 vi 43 u 
03 XI • 

tt» * o. 
xooo. 

H rH xi 3 



in xi r» 

CM 43 CM 
CM CPCM 
XI «H 

45 CO W CO 

cp a* en 

M Si O Si 

IM %4 CO tM 
O O C O 
H 

* S" 1 s 

HH CH 
O CM O 

XI U O 

0) CO 

H 14 45 W 
CO XI CO 

« a a 
43 no S 

H 9xi 9 



r* o 
cm xi cn 



bSo Si 
«M IM CO %4 

o o e o 

•hi 9 xl 9 
H H O H 

•a 8^8 

U CO 

4? lo I 
B 3 XI 9 



O O 
-h xi xi 
43 C 

ao> 

CO 9 
Wj xi xi 
D>-H C 

xi a 6 

0 c 0 

43 O 

01 O 



a 
« 

9 
CO 



„ c o> 

H CJ o 



(J XI U*h 
0» H 01 •** Xt o 
I C x» O M O xi 
01 ^ "O a O 43 H Oi 
C C C XI 9 Xi 

H H 3 o ~h m 



U CO O H XI I xi 01 

O XI Q4XI C *»H c *o 

acEcoi'oxiOi c 

HOOfl 0>H C 0> H 

00-cjflJ njio 09 



vVO 

OH 

w O 

■OH 



58 



01 

c 

CJ 



01 xi 

H C 
xi CO 

M 



EP0 571 059B1 



10 



m 
m 



Si 



© O 

o> 

as 



°* 

0 

c 0 

~4 M 
•-4 

Q> 

OS JC 
JJ x> 0\ 
*T SO 
r-< O 

X) Of 
41 o» 

jc « 

h vo a 



O 
K 



C 



to o\ 
f o 
< in 

ft 7 

5 

S . 



T5 



m 



CM 



in 

CN 
I 

C* 

so 
I 



£ C 0 
Oi 41 — 
tO 3 
u *J JJ 
0*-H C 
O XI 4> 
jJ W E 
O C 41 
£ OH 
ft O 



a 

9 Oi 
O <*» 
xi 4i 

«M 

4) O OJ 

in cn oi 

O 01 
OHU 

o> co o 

C Q, 

o xi 

s§£ 

4= O JC 
H U xl 



X 
0) 



4? Oi 41 
0»-H Oi 



•. c 

u 8 

01 S3 
Oi 01 -I 
OiJC O 
3 xi O 

Xl O Vi 

tuii u 
oi cu 



O 01 xi 

o> «j oi 

■s 

S§SS[ 

3 x# a 

UH4I 
£ O 0«M 
H OA O 



xl 

£ e 

XI -4 
JC 01 M 41 
Oi Oi pi 



41 to U a <H «IU « 
h a Qi vi OtO & 



0 o o 

01 e o c 
c e x* e 

•H 3 XI 9 
HH Oh 

oi o 

XI u o 
to 0) 

o) xi a 

o» a a 
j= a o a 

H 3 xi 3 



0 o e o 

4ICHC 

c e fi 

«W 3 JC 3 
HH4JH 

p m O 

je a o 

j-» 4> 

oi xi oi 

01 Of o* 
jC OiO O* 
H 3 xi 3 



c 

0/ 

o> 

(0 



0> 
f-f 

2 



01 o 

0 O xi 
-w O * 01 

.-. jc Oi Vi 01 

01 C Oi Oi * 

Vi tt X* > 

o* u <o n«« 
o oi o xi 
XI u jc o»-h 
o o x# c «o 
x: u oi-4 <o 
a cub co co 



! 

i 



Of 



CM 

in 

M 
CM 
I 

?c 

ai ^ 
2 • 
7* x» 

Oi 

•Vt 

O V 

.01 01 



0) 

XI 



Vi *H 

017 

I 



oi o\ 

tZ 

CO 



o m • 

-C #-H CD 

* 2 u 
*N t) 

S3 | 

i*i . 

01 

831 

■H vt 
Oim Oi 



rH 01 

f*> VI 



i 



EP 0 571 959 B1 



Any oT silver chloride, silver bromide, silver chkxobromlde, silver iodochbrkto, silver iodochkxobrornide and sBver 
kxtobromkJe can be used as silv r haltte in the present invention. Among them, silver kxJobromWe, silver k xtochloride 
r silver iodochforobromkto having a sitv r iodide content of 0.1 to 30 moi% are preferred and silver iodide or siver 
todobromide having a silver iodide content of 1 to 25 mol% are particularly preferred when eDver halkte Is applied to 
color light-sensitive materials for photographing or reversal color light-sensitive materials (e.g., color negative films, 
reversal films, reversal color paper). When silver halkte is applied to direct positive color light-sensWve materials (e. 
g., color proofs containing previously fogged internal latent Image type emulsions), silver chloride, silver bromide or 
silver chlorobrornide is preferred, and silver bromide is particularly preferred When silver hafide is applied to Bght- 
sensitlve materials for paper, silver chloride or silver chlorobrornide containing substantially no silver iodide is preferred, 
and silver chlorobrornide having a silver chloride content of preferably not lower than 80 mor%, more preferably net 
lower than 95 mof%, most preferably not lower than 98 mof% or pure silver chloride emulsion te particularly preferred 
The light-sensitive materials of the present invention may contain various color couplers in the same layer or In 
different layers, so long as the effect of the present invention can be obtained Concrete examples of the color couplers 
are described to patent specifications cited in Research Disclosure (RD) No 17643, Hem Vll-C to Q and ibid No. 
307105, Item Vll-C to G, JP-A-62-215272, JP-A-3-33847, JP-A-2-33144 and European Patent Laid-Open No*. 
447.969A and 482.652A. 

Examples of yellow couplers include those described In U.S. Patents 3,933,501 . 4,022,620, 4,326,024, 4,401,752 
and 4,248,961, JP-B-58-10739, U.K. Patents 1,425,020 and 1 ,476.760, U.S. Patents 3,973,968, 4,314,023. 4,511,649 
and 5,118,599, European Patents 249.473A and 0,447,969, JP-A-63-23145, JP-A-63-1 23047, JP-A-1 -250944 and JP- 
A-1-213848. 

Particularly preferred examples of yellow couplers include yellow couplers of general formula (Y) descrtoed In JP- 
A-2-1 39544 (left upper column of pegs 18 to left lower column of page 22), acylacetamide yellow couplers (character- 
ized by acyf group) described In Japanese Patent Application No 3-179042 and European Patent LaidOpen No. 
0,447.969, and yellow couplers of gene ral formula (Cp-2) descrtoed in Japanese Patent Application No. 3-203546 and 
European Patent Uld-Open No. 0,446,863A2. 

Preferred magenta couplers include 5-pyrazolone compounds and pyrazoloazole compounds. Magenta couplers 
described in U.S. Patents 4,310,619 and 4,351,697, European Patent 73,636, U.S. Patents 3,061,432 and 3,725,067, 
Research Disclosure No, 24220 (June 1984), JP-A-60-33552, Research Disclosure No. 24230 (June 1684), JP-A- 
60-43659, JP-A-61-72238, JP-A-60-35730, JP-A-55-118024, JP-A-60-1 85951, U.S. Patents 4,500,630, 4,540,654 and 
4,556,630 and PCT W088K>4795 are more preferred 

Particularly preferred magenta couplers are pyrazoloazole magenta couplers of general formula (I) described in 
JP-A-2-1 39544 (right tower column of page 9 to right lower column of page 10) and 5-pyrazolone magente couplers 
of general formula (M-1 ) described in JP-A-2-1 39544 (left lower column of page 17 to left upper column of page 21). 
Most preferred are the above-described pyrazoloazole magenta couplers. 

Cyan couplers Include phenol couplers and naphthol couplers. Cyan couplers described in U.S. Patents 4,052,21 2, 
4,146,396, 4,228,233, 4,296,200, 2,369,929, 2,801,171, 2,772,162, 2,895,826. 3,772,002, 3.758,306, 4,334.011 and 
4 327il73, West German Patent LaidOpen No. 3,329,729, European Patents 0,121 ,365A and 0,249,453a. U.S. Pat- 
ents 3,446,622, 4,333.999, 4,775,616, 4,451,559, 4,427,767, 4,690.889, 4,254,21 2 and 4,296,1 99 and JP-A-61 -42658 
are preferred Further, there can be used pyrazoloazole couplers described In JP-A-64-553, JP-A-64-554, JP-A-64-S55 
and JP-A-64-556; pyrrolotriazole couplers described in European Patent LaidOpen Nos. 0,488,248 and 0,491 ,197; 
pyrrobimiclazoJe couplers described in European Patent LaidOpen No. 0,456 .226 A; pyrazolcpyrtmidine couplers de- 
scribed In jp-A-64-46753; Imidazole couplers described in U.S. Patent 4,818,672 and JP-A-2-33144; cyclic active 
methylene type cyan couplers described in JP-A-64-32260; and couplers described in JP-A-1 -1 83658, JP-A-2-262655, 
JP-A-2-85851 and JP-A-3-48243. 

Typical examples of dye forming polymer couplers are described in U.S. Patents 3,451 .820, 4,060,211 , 4,367,282, 
4,409,320 arid 4.576,910, U.K. Patent 2, 102,1 37 and EP 341,188* 

Preferred examples of couplers which give developed dyes having proper drffusfbtfity include those described in 
U.S. Patent 4,366,237, U.K. Patent 2,125,570, EP 96,570 and West German Patent Laid-open No. 3,234,53a 

Couplers which release a photographically useful residual group by coupling can be used in the present invention. 
Preferred examples of DIR couplers which release a restrainer include those described in patent specifications cited 
In the aforesaid RD NO. 17643. item Vll-F, JP-A-57-151944, JP-A-57-1 54234. JP-A-60-1 84248, JP^A-63-37346 and 
U.S. Patents 4,248.962 and 4,782,012. 

Preferred examples of couplers which release image wise a nucleating agent or a envelopment accelerator during 
development hclude those described In U.K. Patents 2,097,140 and 2,1 31,188, JP-A-59- 157638 and JP-A-59-1 70840. 

Examples of other couplers which can be used in the color photographic elements of the present invention include 
competitive couplers described in U.S. Patent 4,130,427; poly equivalent type couplers described in US. Patents 
4,283,472, 4,338,393 and 4,310,618; DIR redox compound-releasing couplers, OIR coupler releasing couplers, DIR 
coupler-releasing redox compounds and DIR redox-r leasing redox compounds described in JP-A-60-1 65950 and JP- 
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A-62-24252; couplers which release a dye whose color is restored to the original color aft r elimination as described 
in European Patent 173,302A; bleaching accelerator-releasing couplers described in RD No. 11449. Ibid. No 24241 
and JP-A-61 -201 247; ligand-releasing couplers described in U.S. Patent 4,553,477; leuco dye-releasing couplers de- 
scribed in JP-A-63-75747; and fluorescent dye releasing couplers described in U.S. Patent 4,774, 1 81 . 

It is pref e rred that the hydrophilic colloid layers of the light-sensitive materials of the present invention contain dyes 
decoiorizable by processing (particularly oxonol dyes) (as described in EP 0,337,490 A2, pages 27 to 76) in such an 
amount as to give an optical reflection density of at least 0.70 at 680 nm to improve the sharpness of image, or that at 
least 1 2 wt% (more pref erably at least 1 4 wt%) of titanium oxide having a surface treated with a divalent ^ 
alcohol (e.g., trimethylol ethane) is contained in the water-resistant resin layer of the support to improve the sharpness, 
of image.- • 

When various anti-fading agents in combination are contained in the light-sensitive materials of the present inven- 
tion, properties with regard to fading in high density developed color area as wefl as in low density developed color 
area can be improved, and well-balanced color with regard to fading of three colors of yellow, magenta and cyan can 
be obtained. 

Examples of organic anti-fading agents for cyan, magenta and/or yellow dye images include hydroquinones, 6-hy- 
droxy chromans, 5-hydroxycoumarans, spirc-chromans, p-a! koxyphenols, hindered phenols such as typically blsphe- 
n Is, gallic acid derivatives, methytenedioxybenzenes, aminophenols and ether or ester derivatives obtained by sttytat- 
ing or alkylating the phenolic hydroxy group of these compounds. Further, metal complexes such as typically (biesaOcyl- 
aldoximato)nickel complex arid (bis-N,N-dialkyti^ 

Specific examples of the organic anti-fading agents include hydroquinones described in U.S. Patents 2,360,290, 
2,418,613, 2,700.453, 2.701,197, 2,728.659, 2,732,300, 2,735,765, 3,982,944 and 4,430,425, U.K. Patent 1 .363,921 
and U.S. Patents 2,710,801 and 2,816,028; 6-hydroxychromans, 5-hydroxycoumarans and spiro-chromans described 
in U.S. Patents 3,432,300, 3,573,050, 3,574,627, 3,698,909 and 3.764,337 and JP-A-52-1 52225; spiro-trKtanes de- 
scribed in U.S. Patent 4,360,589; p-alkoxyphenols described in U.S. Patent 2,735,765, U.K. Patent 2,066,975, JP-A- 
59-1 0539 and JP-B-57-1 9765; hindered phenols described in U.S. Patents 3,700,455 and 4,228,235, JP-A-52-72224 
and JP-B-52-6623; gallic acid derivatives described in U.S. Patent 3,457,079; methylenedioxybenzenes described in 
U.S. Patent 4,332,886; aminophenols described in JP-B-56-21144; hindered amines described in U.S. Patents 
3,336,135 and 4,268,593, U.K. Patents 1,326,889. 1,354,313 and 1,410,846, JP-B-61-1420, JP-A-58-1 14036. JP-A- 
59-53846. JP-A-59-78344, JP-A-1 -250955 (compounds of formula III), JP-A-2-208635 (compounds of formula II) and 
JP-A-2-217845 (compounds of formula III); metal complexes described in U.S. Patents 4,050,938 and 4,241 ,155 and 
U.K. Patent 2,027,731 (A); and phosphorus compounds described in JP-A-1 -287564 (compounds of formuia A-1) and 
JP-A-3-25438 (compounds of formula II). These compounds (in an amount of usually 5 to 100% by weight based on 
the amount of the corresponding coupler) are co-emulsified together with couplers and added to the light-sensitive 
layers, whereby the object thereof can be achieved. These compounds may be used in combinations of two or more 
of them to improve their effect. For example, these compounds may be used together with pyrazotoazole couplers 
described in JP-A-2-1 39544 and can be preferably used together with the couplers of the present invention. 

It is preferred that the light-sensitive materials of the present invention contain dye image preservabH ity-irnproving 
compounds of general formulas (IV). (V) and (VI) described in EP 0,277, 58 9 A2 and JP-A-3-48845 together with the 
couplers. Namely, it is preferred that the light-sensitive materials of the present invention contain a compound (F) and/ 
or a compound (Q), said compound <F) being chemically bonded to an aromatic amine developing agent left behind 
after color development to form a compound which is chemically inert and substantially colorless, and said compound 
(G) being chemically bonded to the oxidation product of an aromatic amine developing agent left behind after color 
development to form a compound which Is chemically 'inert and substantially colorless. The use of these compounds 
is preferred from the viewpoint of preventing stain from being formed by a developed dye produced by the reaction of 
the coupler with a color developing agent or the oxidant thereof left behind in the layer during storage after processing 
or to prevent other side effects from being caused It is preferred that the aforesaid anti-fading agents and these dye 
image prose rvability-improving compounds are used together with the couplers of the present Invention. For example, 
a method described in JP-A-3-48845 may be mentioned and can be preferably applied to the couplers of the present 
invention 

The light-sensitive materials of the present invention may contain, as color fogging inhibitors, hydroquinone deriv- 
atives, aminophenol derivatives, gallic acid derivatives and ascorbic acid derivatives. 

It is more effective in preventing cyan dye image from being deteriorated by heat and particularly light that ultraviolet 
light absorbers are contained in the cyan color forming layer and both layers adjacent thereto. Examples of the ultraviolet 
light absorbers include aryl group-substituted benztriazole compounds (e.g., those described in U.S. Patent 3,533,794), 
4-thiazolidone compounds (e.g., those described in U.S. Patents 3,314,794 and 3,352.681), benzophenone com- 
pounds (e.g., those described in JP-A-46-2784), chnamic esters (e.g., those described in U.S. Patents 3,705,805 and 
3,707,395), butadiene compounds (e.g., those described in U.S. Patent 4,045.229), triazin compounds (e.g., those 
described in JP-A-46-3335) and benzoxazofe compounds (e.g., those described In U.S. Patents 3,406,070 and 
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4,271,307). Ultraviolet light absorbing couplers (e.g.. a-naphthoJ cyan dye forming couplers) and ultraviolet fight ab- 
sorbing polymers may be used These ultraviolet Gght absorbers may be mordanted into a specific layer Among these 
compounds, the aryl group-substituted benztrtazole compounds are preferred 

It is preferred that the hydrophiiic colloid layers of the light-sensitive materials of the present invention contain 
antifungal agents as described in JP-A-63-271 247 to prevent an image from being deteriorated by the growth of mold 
and bacteria In the layers. 

Examples of suitable supports which can be used in the present invention include those described in the aforesaid 
Research Disclosure (BD) No. 17643, page 26 and ibid. No. 18716 (right column of page 647 to left column of page 648). 

As supports used for the light-sensitive materials of the presertt invention, there may be used white polyester 
supports for display and supports wherein a white pigment-containing layer is provided on the silver haWde emulsion 
layer side thereof. It is preferred that an antihalation layer Is provided on the silver halide emulsion layer-coated sids 
of the support or on the back sides thereof. It is also preferred that the transmission density of the support is set to a 
value In the range of 0.35 to 0.8 so as to allow display to be enjoyed by reflected light as well as transmitted tight 

The light-sensitive materials of the present invention may be exposed to vlstole light or Infrared light Exposure 
method may be low illumination exposure or high illumination short-time exposure. In the latter case in particular, a 
laser beam scanning exposure system wherein exposure time per one pixel is shorter than 10 4 seconds is preferred 

It Is preferred that a band stop fitter described in U.S. Patent 4,680,726 is used when exposure is conducted When 
this fitter is used, light color mixing can be eliminated and color reproducibility can be Improved 

After image wise exposure, the fight-eensrtfve materials of the present invention are subjected to cotordevekx^ment, 
desilverizatfon and rinsing anoVor stabilization. 

The details of the processing methods of the light-sensitive materials are described in Research Disclosure No. 
17643, pp. 28 to 29, Research Disclosure No. 17643 (left column to right column of page 651V Research Disclosure 
No. 307106, pp. 880 to 881, JP-A-2-207250 (the first line of right lower column of page 26 to the 9th line of right upper 
column of page 34), JP-A-4-97355 (the 1 7th line of left lower column of page 5 to the 20th line of right lower column 
of page 18), JP-A-3-33847, JP-A-3-213853, JP-A-3-237456. JP-A-3-293662 and JP-A-4-130432 in addition to the 
patent specifications listed hereinbefore. 

Oobf developing agents described in the aforesaid Research Disclosure and patent specifications, European Pat* 
ent Laid-open No. 410450 and JP-A-4-11255 can be preferably used in the cotor devekxxr»ent stage. 

Generally, the desifverization stage comprises a bleaching stage, a bleaching-fixing stage and a fixing stage. More 
specifically, examples of the desirverizatton stage include the following combinations. 

Bleaching-fixing 
BleachingHinsino-m*ig 

Bleaching-btbdng 
Bleachlng-rtnsing-olWng 

Bleaching^lixing-flxing 

Blbdng 

R)dng^leaching4bdrtg 

Conventional bleaching agents can be used as bleaching agents in the bleaching solutions or in the blbdng solu- 
tions. Preferred bleaching agents are iron(lll) complex salts of organic acids. Examples of the organic acids which can 
be used in the preparation of the iron(lll) complex salts of the organic acids include ethytenediaminetetraacetic add, 
1 ,3^iamirK^ropanetetraacette acid, 1 ,4-butylenediaminetetraacetic acid, diethylene thtoether diaminetetraacetic add, 
gtycd ether diaminetetraacetic acid, diethytenetnamfnepentaacetic acid, cyclohexanediaminetetraacetic acid, imir> 
odzacetfc acid, methy^iminodiacetic acid and N-{2-ecetamkk>)iminodiacetic acid. In addition to the iron(lll) complex 
salts of the organic acids, there can be preferably used the metal complex salts of organic acids described in JP-A- 
63-80256 JP-A-63-97952, JP-A-63-97953, JP-A-63-07954, JP-A-1 -93740. JP-A-3-216650. JP-A-3-1 80842, JP-A- 
4-174432! JP-A-5-113631. JP-A-5-66527, European Patent Laid-Open Nos. 458.131A1. 481.413A1, 481.S76A1, 
468,325 and 430.000A1, West German Patent Laid Open No. 3,912,551, and Japanese Patent Application Nos. 
2-1 96972 and 4-1 29769. These bleaching agents may be used either alone or in combination of two or more of them 
in the processing solutions having an ability of bleaching. 

Generally, ammonium thlosulfate Is used as the fixing agent in the blbdng solutions or in the fixing solutions. How- 
ever there can be used other conventional fixing agents such as meso-ionic compounds, thtoether compounds, thiou- 
reas' iodides and hypo. The details thereof are described in JP-A-60-61749, JP-A-60-147735, JP-A-64-21444, JP-A- 
1-201659, JP-A-1 -21 0951, JP-A-2-44355 and U.S. Patent 4,378,424. 

Stabilizing solutions described in U.S. Patent 4,786,583 can be used in the rinsing stage and stabilization stags 
of the present invention. Formaldehyde can be used as the stabilizing agent in the stabilizing solutions. However N- 
methytol azotes, hexamethyl netetramirte, formaldehyde bisuffit adducts, dimethyl urea and azorytmethylamine de- 
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rivatives are pref rred from the viewpoint of the safety of working atmosphere. These compounds are described in JP- 
A-2-153343, JP-A-5-348B9, JP-A-4-21 4556 and JP-A-4-31 3753. Particularly, the use of a combination of azotes such 
as 1 , 2,4-triaz !e and az fytm ethy lamines such as 1 , 4-bis(l ,2,4-triazoM -ylmethyl)plperazine or derivatives thereof (de- 
scribed in JP-A-4-359249) is preferred because image stability is high and formaldehyde vapor pressure is low 
5 The present invention is now illustrated in greater detail by reference to the following examples. 

EXAMPLE 1 

The coupling reaction product, i.e., a dye, of the coupler M-1 of the present invention with the oxidation product 
to ofth developing agent (D-1 ) was synthesized according to the following reaction scheme (E). 




H^O>< C2HS 

. tch 2 ch 2 nhso 2 ch 3 



NHS0 2 



Coupler M-1 




C 8 H 17 -t 



t 




^ C 2 H 3 

2 CH 2 NHS0 2 CH 3 



Dye MD-l 



C 8 H 17 -t 



T 1.0 g of coupler M-1, 1.0 g of developing agent D-1 and 10 g of potassium carbonate, there were added 100 
ml of water, 100 ml of ethyl acetate and 30 ml of ethanoi. The mixture was stirred at room temperature. To the resulting 
solution, there was added 1.0 g of ammonium persulfate, and the mixture was stirred for one hour. After completion 
of the reaction, the aqueous layer was removed, and the ethyl acetate solution was washed with water and then con- 
centrated under reduced pressure. The residue was separated from silica gel column chromatography and recrystal- 
lized from a mixed solvent of n-hexane and ethyl acetate. There was obtained 0.87 g of dye MD-1. Melting point 158 

toiorc. 

In the same manner as described above, dyes MD-2 to MD-1 8 were synthesized from coup! re M-2 to M-1 3, M- 
15, M-28, M-29, M-43and M-45, respectively. 
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In the same manner as described above, dyes MD-19, MD-20 and MD-21 were synthesized from comparative 
couplers a, b and c respective* 



is 



MD-1 



MD-2 



MD-3 



CH, 

t-CsH.^ ^« -to^" HC C,HS 




CH,CH,NHSO,CH, 



OC.H.t 



CH, 




C.H,,-t 
CH. 

CH,CH,NHSO,CH. 



0CH,CHC«H, 
HS0,-@ C,H. 

C.HtT-t 



CH, 

t-CH. J-(0)-H? 




CH,CH,NHSO,CH, 



CH 



.fli* 



KHCOCHO-^Q^-C.Hm '«•»: 
C,H,,-t 
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10 



MD-4 



t-c*H, ;h-^0>-m x 



,t ^NHCIMCH, *-,CO0C,.Hn 




CHt 

CH. 

X CH,CH,NHSO,CH, 



MD-5 



MD-6 



CH, 



\—J? ^ ^CHtCH,NHSO,Ci, 
fl^ft OC.Hit 




\__^ CH,C 



NHS0,-(O)- 0C « H ' T 
CH,CH,NHSO,CH, 



N— I 



\ v vuuvnt 

^NHSO.-^O^ 



COOCHtCHC.Hn 
I 

C§H| t 
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to 



MD- 7 



CH, 



t-C4H 





C.R. 
'CHiCHtNHSOiCHi 




NHCOOCHtCHCiHit 



MD- 8 



MD - 9 



CH. 



t-C«H 



,C,H, 



\ // CH«CH.NHSO,CH, 



t-C«H, 



CH» 

\^ CH, 



^^unrnrucn^r 



Ct Hs 

CH,NHS0,CH, 



NfiCOCHSOtCtHir 
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10 



is 



MD- 1 0 



MD-1 1 



MD - 1 2 



CHt 



t-C 4 H 



,C,H. 



\ ^ ^/ CH,CH,NHSO,CH, 




NHSO.-OQtt 



t-C«H 




NHCOCnHii 



CHtCH.NHSOtCHa 



I .OCH. 
NHCOCH-PC 

I OCiBi 



t-C,H 




CH«CH,NHSO»CR, 



CiHit 
I 

COOCHiCHC.Hi; 
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MD- 13 



CH, 



t-CH, , Il -<^- ,, < c i I| cH l HHSO.CH, 




CH. 
I 

NHSO.CHCOOCH.CHCH. 
CH.COOCHiCHCH, 
- CH. 



MD- 1 4 



CH. 

t-CH. H ~<S/" W ^cH«CH«MHSO,CH, 

HHCOCHO-^^-C.H 1 1 -t 



i 

N- 



MD- 15 



CHt 



C«Hk 



L-CH 




NHSOtCH* 



CHi» 
I 



NHSft -^^-COOCH.CHC.Hi 
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10 



is 



MD-1 6 



t-CH, 




CH. 

CH,CH,NHSO,CB, 



MD- 1 7 



t-C 4 H 





COOCH ( CHC 4 Ht 

KHS0t-(O) C « H » 
COOCH.CHCH. 

CH. 



CH. 

CH,CH,NHSO,CH, 



CaBtt 

NHC0CH>CHtCOOCH s CHC«Hi* 



MD- 1 8 



t-C«H 




CH,CH,NHSO,CH, 



NHC0CHiCHtCOOCi 4 Hti 
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Comparative coupler (a) 




Comparative coupler (c) 
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MD- 1 9 



t-C 4 H 



to 



is 



CH, 

CH»CH«NHSO»CHa 




CaHif t 



MD- 2 0 



t-C 4 B 



MD - 2 1 



t-C 4 H, 



CBs 

\=y ^CH,CH,XHSO»CnV 




CiHn-t 



! 

OCHa C*Hi3 




CR 3 




CHsCHsNHSOsCRs 



C*H|J 

i 

!iHC0CH0-(QVc*Hi»-c 





Each or dyes M-1 to M-21 synthesized above was dissolved in ethyl acetate, and visible absorption spectrum i 
measured. Maximum absorption wavelength (Amax), an extinction coefficient (c), a half width (A/2), a value (AX,) which 
represents a degree of the cut of the foot on the short wavelength side and a value (AA^) which represents a degree 
of the cut of the foot on the long wavelength side, are shown in labia 15. ' 

Each of the values A/2, AX, and AAg was measured by controlling the concentration of the dye to a value which 
gave absorbance of 1 .0. The values of A/2, AA^ and AA^ were determined from the vistole absorption spectrum curve 
as shown in Fig. 1. Namely. A/2 is a value of the width of absorption at an absorbance of 0.5; the value AX, Is a difference 
(AX 1 =Amax-e) between Amax and the value of long wave at an absorbance of 0.1 on the short wavelength side; and 
the value AAg is a difference (AA^b-Xmax) between Amax and the value of long wave at an absorbance of 0. 1 on the 
long wavelength side. 
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It has been found in Table 1 5 that the dyes obtained from the couplers of the present invention hav a high extinction 
coefficient and a small AA? value in particular and are excellent in the cut of the foot on the long wavelength side in 
comparison with th dyes obtained from comparative couplers. It can be considered that th couplers of the present 
invention scarcely cause color turbidity, are excellent in color reproducbDty and can give a high density. 

EXAMPLE 2 

An undercoated triacetyl cellulose support was used, and single layer light-sensitive materials 101 to 129 having 
the following structure for evaluation were prepared by using couplers M-1 to M 15, M-16, M-22 to M-26, M-34, M-43 
and M-45 and Comparative couplers a, b, c and d as indicated in Table 16. The same comparative couplers a, b and 
c as those used in Example 1 were used. Comparative coupler (d) was the following compound. 
• Comparative coupler (d) (coupler described in JP-A-3-48845) 




Preparation of coating solution for emulsion layer 

There was dissolved 1 . 85 mmol of coupler in 1 0 cc of ethyl acetate and 2 g of tris(2-ethylhexy1) phosphate (solvent). 
The resulting solution was emulsified and dispersed In 33 g of a 14% aqueous gelatin solution containing 3 cc of a 
1 0% sodium dodecy tbenzenesulfonate solution. Separately, a silver chkxobromtde (silver bromide content 70 mat%) 
emulsion was prepared and sulfur-sensitized. The emulsion and the emulsified dispersion prepared above were m e t e d 
and dissolved, and a coating solution was prepared so as to give the following composition. Sodium salt of 1-ewy- 
3,5-dichloro-e-tilazine was used as a hardening agent 

layer structure 

Samples used in -this experiment had the following layer structure (numerals being coating weight per m 2 ). 

Support 

Triacetyl cellulose support 

Emulsion taw 



The above silver chlorobromide emulsion 


4.0 mmoJ 


Coupler 


1.0 mmol 


Tris(2-ethyfhexyf) phosphate 


1.06 g 


Gelatin 


5.2 g 



protective layer 
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Gelatin 


1.3 g 


Acrylic-modified copolymer of polyvinyl alcohol 


0.17 g 


(a degree of modification: 17%) 




Liquid paraffin 


0.03 g 



Samples were imagewise exposed to light through an optical wedge and processed in the following processing 
' stage. 



Processing stage 


Temperature f*C) 


Time (mln) 


Color Development 


33 


! : 2 


Bleach ing-fbdng 


33 


1.5 


Rinse 


33 


3 



Iff 

rv^p^Mnn «f processing solution 





Color developing solution 


20 


Distilled water 


800 ml 




Triethanolarnine 


8.1 g 




DiethylhyoVoxylarnine 


4.29 




Potassium bromide 


.. 0.6 g 


2S 


Sodium hydrogencartxxiate 


3.9 g 




Sodium sulfite 


0.13 g 




N-Ethyi-N-(P-rrothanesutfonainiobetr^ sulfate 


5.0 g 




Potassium carbonate 


1B.7g 




Water to make 


1000 ml 


90 


PH 


10.25 



Bleaching-fixing solution 


Distilled water 


400 ml 


Ammonium thtosulfate (700 g/f) 


150 ml 


Sodium sulfate 


16.0 g 


Ammonium ethylenedlaminetetraacetato ferrate 


55.0g 


Disodium ethylenedlamlnetetraacetate 


5.0 g 


Water to make 


1000 ml 


pH 


6.70 



The visible spectral absorption spectrum of each of the thus-obtained samples 101 to 129 was measured at a dye 
46 concentration which gave an absorbance of 1.0. in the same manner as in Example 1, Xmax, A/2, AX, and were 
determined. The results are shown in Table 16. 



so 
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TABLE lfi 



Sample NO. 


Coupler 
No. 


Maximum 
absorption 
wavelenath 
( Xmax) 




All 


AX 2 






i nn\ 








IV X 


M-l 


w w • w 


73.1 


95.3 


54.5 




M— 2 


548-0 


73-2 


95.3 


54-7 

3* • f • 




M-3 


547 .0 


74-0 




54-1 




n m 


547 0 

J* / • V 


75 0 




54 - 2 


1U3 


, «~3 


5AO 9 


75 n 

/ 3 . v 


97 3 


5fi 1 
3D . X 


xU© 


n o 


551 0 


75 O 


9fi 2 


5fi 4 

. 3w . 


107 


M— "T 


547 n 
34 / • U 


74 5 

/ * • 3 


9fi 7 


53 2 

33 . X 


*i no 


WO 


557 n 


74 Q 


97 7 


54 7 
3* . / 


1 AO 

109 




342r. U 


74 Q 




53 7 
33 . / 


110 


M-10 


549.1 


75.0 


97.4 


56.1 


tit 


M— 11 




75 .0 


97.3 


54. 3 




n xx 


54Q 1 


75-0 


96.1 


S6.0 


113 


M-13 


549.3 


74.9 


96.3 


53.7 


114 


M-14 


549.4 


74.5 


95.1 


54.2 


115 


M-15 


546.6 


74.4 


95.0 


53.8 


116 


M-22 


545.9 


75.0 


97.3 


53. S 














117 


M-23 


5S0.0 


75.0 


97.2 


56.5 


118 


M-24 


549.8 


75.0 


97.1 


55.1 


119 


M-25 


550.0 


75.0 


98.0 


55.1 
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TABLE 16 (continued) 

Maximum 
absorption 
Coupler wavelength 
ca.nr.Te No. No. fXmax) Xf 












(nm) 


(nm) 


(nm) 


(nm) 


120 


M-26 




549.8 


75.0 


97.0 


54.6 


121 


M-29 




550.0 


75.0 


97.3 


54.1 


123 


M-34 




549.1 


74.8 


96.1 


54.2 


124 


M-43 




547.0 


74.4 


95.8 


54.1 


125 


M-45 




547.0 


74.5 


95.8 


54,2 


126 


Comparative 


552.3 


75.0 


98.3 


60.6 




coupler 


a 










127 


M 


b 


549.0 


75.1 


98.6 


61.1 


128 


■ 


c 


549.1 


75.1 


98.8 


61.5 


129 


n . 


d 


544.2 


75.0 


98.2 


58.3 



It could be confirmed that the couplers of the present Invention are excellent couplers which can form dyes which 
have small AXg value, are excellent in the cut of the f oot on the long wavelength side and scarcely cause color turbidity 
as in Example 1. 

EXAMPLE 9 

Both sides of a paper support were laminated with polyethylene. The surface of the polyethylenetaminated paper 
support was subjected to a corona discharge treatment A gelation undercoat layer containing sodium dodecylbenze- 
nesutfonate was provided thereon, and various photographic constituent layers were coated thereon to prepare a multi- 
layer color photographic paper having the following layer structure (sample 201). Coating solutions were prepared in 
the following manner. 

preparation of ^ vrtino solution for third tetver 

5.10 g of magenta coupler M-2 of the present Invention, 21.0 g of the dye image stabilizer (Cpd-5), 12.0 g of dye 
image stabilizer (Cpd-2). 6.0 g of dye image stabilizer (Cpd-6), 24.0 g of dye image stabilizer (Cpd-8). 21.0 g of dye 
image stabilizer (Cpd-1), 9.0 g of dye image stabilizer (Cpd-7) and 10 g of sodium dodecy t>enzenesu if onate were 
dissolved in 180 g of solvent (Soiv-3) and 150 cc of ethyl acetate. The resulting solution was emulsified and dispersed 
in 600 g of a 1 8% aqueous solution of gelatin, and water was then added thereto to make the whole amount 2,000 g, 
thus preparing an emulsified dispersion A. 

Separately, a silver chlorobromide emulsion B (cubic; a 1:3 (by moi of Ag) mixture of a larger-size emulsion B 
having a mean grain size of 0.55 urn and a smaller-size emulsion B having a mean grain size of 0.39 urn; a coefficient 
of variation in a grain size distribution: 0.10 and 0.08, respectively; 0.8 mof% of silver bromide being localized on a 
part of the surface of the grain in each size emulsion) was prepared. The following sensitizing dye C (4.0X1 Or* moi 
was added to the larger-size emulsion, and 5.6X1 0* 4 moi was added to the smaller-size emulsion, each amount being 
per moi of silver halide) and the following sensitizing dye D (7.0X 1 0r 6 moi was added to the larger-size emulsion, and 
1 .0X1 0* 6 moi was added to the smaller-size mulsfon, each amount being per moi of silver halide) were added to the 
emulsion. The chemical ripening of the mulslon was carried out by adding a sulfur sensitizing agent and a gold sen- 
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sftLzing agent The above emulsified dispersion A and the silver chtorobromide emulsion B were mixed and dissolved, 
and a coating solution for the third layer was prepared so as to give the followhg composition. 

Coating solutions for the first layer, the second layer and the fifth layer through the seventh layer were prepared 
in the same manner as described above. 
5 Sodium eatt of 1 -oxy-3,5-dichloro-e-triazlne was used as a hardening agent for gelatin In each layet Cpd-14 and 

Cpd-1 5 were added to each layer in such an amount as to give 25.0 mgfrn? and 50 mg/m 2 in total, respectively. . 

The following spectral sensitizing dyes were used in the silver chtorobromkJe emulsion of each light-sensitive 
emulsion layer* 

IP Blue-eensttive emulsion layer 

sensitizing dye A 




S0 3 H*N(C 2 H s ) 3 




so 3 ° 



(CH 2 > 4 
S0 3 H*N(C 2 H s ) 3 



(2.0X1& 4 moi of each of the dyes being added to the larger-eize emulsion, and 2.5X 1 Or 4 moi of each of the dyes being 
40 add d to the smaller-size emulsion, each amount being per moi of silver haHde) 

Green-sensltlve emulsion layer 
« sensitizing dye C 




(4.0X10- 4 md being added to the larger-size emulsion, and 5.6X10** moi being added to the smaller-size emulsion, 



each amount being per mol of eflv r halfcte) 
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10 



16 



gensiti2inq dye D 




S0 3 H-N(C 2 H 5 ) 3 



(7.0X10- 6 mo! being added to the larger-size emulsion, and 1.0X10" 6 mol being added to the smaller-eize emulsion, 
each amount being per mol of silver halide) 

20 Red-Sensitive emulsion taver 

Sensitlgjng dve E 



CH, 



CH 




CH 





CH, 



C 5 H 1X 



(9.0X10" 4 mol being added to the larger-size emulsion, and 1.1X1CH mol being 
each amount being per mol of silver halfcte) 

Further, 2.6X1CT 3 mol of the following compound per mol of silver halide was 



added to the smaller-eize emulsion. 




Further, 8.5X1 0* mol, 7.7X1CH mol and 2.5X1 CH mol of 1 -(5-methylureidophenyl)5-merx^totetiBZole were add- 
ed to the blue-sensitive emulsion layer, the green-sensitive emulsion layer and the red-sensitive emulsion layer, re- 
6S sportively, each amount being per mol of silver halide. 

Furthermore, 1 X1<H mol and 2X1 0" 4 mol of 4-hydroxy-6-methyl-1 .aSaJ-tetrazaindene were added to the blue- 
sensitive emulsion layer and the green-s nsftfv mulsion layer, respectively, each amount being per mol of silver 
halide. 
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The following dyes (parenthesized numeral being coating weight) were added to the emulsion layers to prevent 
irradiation. 

NaOOCv ^N*N-^^-so 3 Na 

o 

(10 mg/m 2 ) 

S0 3 Na 



HOOC v ^.CH-CH-CH ^ y COaB 
H«C 2 OOCv ^CH-CH«rH-CH«CH ^ ^ COOCaHg 

>~f Jo 




HO( CH 2 ) 2 NHOC v ^ CB-CB-CH-CH-CH^ CONH(CH 2 ) 2 <M 

(a, 



T 0 

CH 2 



rQr S0 3 Na 




(20 mg/m 2 ) 
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Layer structure 

Each layer had the following composition. Numerals represent coating weight (gAri 2 ). The amount of silver hafide 
emulsion is represented by coating weight in terms of silver. 



Support 



Polyethylene-laminated paper 
(Polyethylene on the first layer side contained white pigment (TOj) and bluish dye (ultra-marine)) 



First layer (blue-sensitive emulsion layer) 



Silver chlorobromfde emulsion (cubic; a 3:7 (by mol of Ag) mixture of a larger-size emulsion A having a 
mean grain size of 0.88 um and a smaller-e ize emulsion A having a mean grain size of 0.70 urn; a coefficient 
of variation in a grain size distribution: 0.08 and 0. 1 0. respectively; 0.3 mol% of silver bromide being localized 
on a part of the surface of the grain In each size emulsion) 
Gelatin 

Yellow coupler (ExY) 
Dye image stabilizer (Cpd-1) 
Dye image stabilizer (Cpd-2) 
Dye image stabilizer (Cpd-3) 
Solvent (Solv-1) 

Solvent (Sotv-2) L __ , . _ ' 



0.27 



1.96 
0.67 
0.06 
0.04 
0.06 
0.12 
0.12 



Second layer (color mixing inhibiting layer) 


Gelatin 


1.10 


Color mixing inhibitor (Cpd-4) 


0.06 


Solvent (Sorv-2) 


0.53 


Dye image stabilizer (Cpd-7) 


0.03 



Third layer (green-sensitive emulsion layer) 

The above-described sijver chloro- 0.13 
bromide emulsion B 

Gelatin 1.45 

Magenta Coupler (M-2) 0.17 

Dye image stabilizer (Cpd-5) 0.07 
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Dye image stabilizer 


(Cpd-2) 


0.04 


Dye image stabilizer 


(Cpd-6) 


0.02 


Dye image stabilizer 


(Cpd-8) 


0.08 


Dye image stabilizer 


(Cpd-1) 


0.07 


Dye image stabilizer 


(Cpd-7) 


0.03 


Solvent (Solv-3) 




0.60 



Fourth layer (color mixing inhibiting layer) 


Gelatin 


0.70 


Color mbdng Inhibitor (Cp*4) 


o.os 


Solvent (Sorv-2) 


0.97 


Dye Image stabilizer (Cpd-7) 


0.02 



Fifth layer (red-sensitive emulsion layer) 

Silver chlorobr oroide emulsion 0.20 
(cubic; a 1:4 (by mol of Ag) mixture 
of a larger-size emulsion C having 
a mean grain size of 0.50 um and a 
smaller-size emulsion C having a mean 
grain size of 0.4 um; a coefficient of 
variation in a grain size distribution: 
0*09 and 0.11, respectively; 0.8 mol% 
of silver bromide being localized 
on a part of the surface of the grain 



in each size emulsion) 

Gelatin 0.90 

Cyan coupler (ExC) 0.33 

Ultraviolet light absojcber (Uv-2) 0.18 

Dye image stabilizer (6pd-8) 0.01 

Dye image stabilizer (fepd-10) 0.01 

Dye image stabilizer (Cpd-11) 0.01 

Solvent (Solv-4) 0.22 
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10 



Dye image s tabili zer ( Cpd-8 ) 

Dye image stabilizer (Cpd-6) 
Solvent (Solv-1) 

Dye image stabilizer (Cpd-1) 



Sixth layer (ultraviolet light absorbing layer) 


Gelatin 


0.65 


Ultraviolet light absorber (Uv-1) 


0.38 


Dye image stabilizer (Cpd-1 2) 


0.16 


Dye Image stabilizer (Cpd-6) 


0.02 



0.01 
0.01 
0.01 
0.33 



Seventh layer (protective layer) 



Gelatin 

Acrylic-modified copolymer of polyvinyl alcohol (a degree of modification: 17%) 
Liquid paraffin 

Dye image stabilizer (Cpd-13) 



1.33 
0.05 
0.02 
0.01 



Compounds used in the above layers are the following compounds. 
(ExY) Yellow Coupler 

T 3 W 

CH,-C-CO-CH-CONH— (Cj> 
CH, R * 



Z. NHCOCHO 



C 5 H lx (t) 



C 2 H 5 



R - 



/IN 



x-ci 



OC 2 H s 
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I 

R ' °*< , *y 0 , X=OCH 3 

°-f-CH, 
CH 3 

111 mixture (by mol) 



(RxmV Magenta Coupler 
°?3 ^Cl 




C 5 H n (t) 




CHCH 2 NHCOCHO ~~^0/~' C 5 H X1 < fc ) ' 
CH 3 C 6 H 13 (n) 



/ExCi Cyan Coupler 

C s H lx (t) 

Cl^k^NHCOCHO-^^- C S H X1 ( t ) 



CI 



OH 

civj^^^coCisSai 

CI 



3:7 mixture (by mol) 



EP0 571 959B1 



fCpd-1) Dye image stabilizer 



CONRC 4 H 9 (t) 



Average mol. wt. 60,000 



iCpd-2) Dve image stabilizer 



CH 3 CH 3 




(Cpd-3) Dve image stabilizer 




n=7 to 8 -(mean value) 



(Cpd-41 Color mixing inhibitor 

OH 

^^C 8 H„(t) 
OB 
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(Cpd-5) Dve image stabilizer 
°*3 CH 3 




C 3 H 7 0 



CH3 



(Cpd-6) Dve image stabilizer 



(n)C X4 H a9 OC 

4 




coc 14 H„(n) 



tCpd-7) Dve image stabilizer 



BO 




COOC 16 H 33 (n) 



fCpd-8) Dve image stabilizer 

O 
B 

OCOC 16 H 33 (n) 



CI. 



o 



COOC 2 H 5 
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(Cp<3-9) Dye image stabilizer 

OH 



CI 




C 14 H 29 (sec) 



OH 



(Cpd-lO) Dve image stabilizer 

OH 

16 



C 16 H 33< sec ) 



CI 



OH 



(Cpd-11) Dve image stabilizer 

OH 



(n)H 33 C 16 




S0 3 K 



OH 



(Cpd-12) Dve image stabilizer 



5 a 

r— 5 



COCH, 
I 

o 




so 



loj 



average mol.wt. about 6.0xlo 4 
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(Cpd-13) Pve image stabilizer 



.r . 

C X3 H 27 CONH{ CH 2 ) 3 NCH 2 COO e 



CH 3 

(Cpd-14> Antiseptic 

fCpd-15) Antiseptic 

HO-^^-COOC 4 H 9 



(UV-H Oltraviolet light absorber 
(1) 

C1^^^H V OH 



C 4 H,(t) 
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is 



(2) 



10 C X2 H 2S 



(3) 

Cl^^^N. OH 



(t) 



(CH 2 ) 2 COOC 8 H X7 
(4) 




C 5 H u <t) 

1:5:10:5 (by weight) mixture of (1), (2), (3) and (4) 

IUV-2) Ultraviolet light absorber 
(1) 

C1^^^N V OH 




^(t) 



94 



EP0 571959B1 



(2) 



m> 




C 4 H,(t) 



(3) 




C 4 H 9 (t) 

1:2:2 {by weight) mixture of (1), (2) and (3) 

(Solvit Solvent 

C 8 H i7 CT^H(CH 2 ) 7 CO0C 8 H X7 

.. P ■ • 

(Solv-2) Solvent 
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(Solv-3) Solvent 

(1) 0=P — h-OC 6 H 13 -n] 3 

(2) 0=P— HOC 8 H 17 (EH)] 3 



10 



16 



SO 



(3) (CH 2 ) 8 



M> (CH 2 ) a 



.COOC 4 H 9 -n 
^COOC^-n 

.COOC 8 H 17 (£H) 
^COOC 8 H 17 (£H) 

3:1:3:1 (by weight) mixture of (1), (2), (3) and (4) 



fSolv-»4V Solvent . 





COO-\ H 



COO-H^h^ 



Samples 202 to 236 were prepared in the same manner as in the preparation of the sample 201 except that an 
equ imolar amount of each of couplers indicated in Table 1 7 was used in place of the coupler M-2 of the present invention. 

First, the sample 201 was subjected to gradation exposure through a three - color separation fitter for sertsrtometry 
by using a senshometer (FWH type, color temperature of light source: 320PK, manufactured by Fuji Photo Film Co., 
Ltd.). The exposure time was 0.1 second, and exposure was conducted so as to give an exposure amount of 250 CMS. 

The standard sample was subjected to continuous processing by using a paper processor, the following processing 
stage and the following processing solutions having the following compositions to prepare a development processing 
solution which was brought into a running equllforlum state. 



Processing stage 


Temperature (°C) 


Time (sec.) 


Replenished (ml) 


Tank capacity (i) 


Color development 


35 


45 


161 


17 


Blbdng 


30-35 


45 


215 


17 


Rinse 


30 


90 


350 


10 


Drying 


70-80 

IF»rm'ofthernht««n«itf 


60 

/* material. 







Each processing solution had the following composition. 
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Water 

Ethy lenediamine-N f N, N 1 
tetraraethylenephosphonic acid 

Potassium bromide • 



Tank 
Solution 

800 ml 

1.5 g 

0,015 g 



Replenisher 
800 ml 
2.0 g 



Triethanolamine 8.0 g 

Sodium chloride .1.4 g 

Potassium carbonate 25 g 

N-Ethyl-N- ( 0-methanesulf on- 5.0 g 
amidoethyl)-3-methyl-4-amino- 
aniline sulfate 

N,N-Bis(carboxyraethyl)- 4.0 g 

hydrazine 

Fluorescent brightener 1.0 g 

(WHITEX 4B manufactured by 
Sumitomo Chemical Co. , Ltd. ) 



Water to make 
pH (25»C) 

Blbcho solution 

Tank solution and replenisher being the same. 



1000 ml 
10.05 



12.0 g 

25 g 
7.0 g 

5.0 g 
2.0 g 

1000 ml 
10.45 



Water 


400ml 


Ammonium thbsulfate (700 g/t) 


100 ml 


Sodium eumte 


17g 


Ammonium ethylenediamfnetetraacetato ferrate 


55g 


Disodium Ethylenediaminetetraacetate 


eg 


. Ammonium bromide. 


40g 


Water to make 


1000 ml 


pH(25 # C) 


6.0 



Rtnslno solution 

Tank solution and replenisher being the same. 
Ion-exchanged solution 

(The concentration of each of calcium ion and magnesium ion was reduced to not higher than 3 ppm) 

Evaluation of a lowering in color developability caused by th back contamination of the ingredients in the bleach- 
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ing-fixing solution was made in the following manner. 

A color developing solution (B) was prepared by adding 1 .0 ml of the bleaching-fixing solution t one liter of the 
color developing solution (A) brought into the equilibrium state described above. The photographic characteristic curve 
of a magenta dye image obtained by conducting processing with the color developing solution (A) free from the bleach- 
ing-fixing solution was compared with that of a magenta dye image obtained by conducting processing with the color 
developing solution (B). Comparison was made in the following manner There was determined a density D of each 
sample obtained by conducting processing with the color developing solution (B) In an exposure amount giving a 
density of 1 .0 when processed with the color developing solution (A). A degree of photographic fluctuation was repre- 
sented by a difference in density ( AD=1.0-D). Accordingly, a smaller AD value means that photographic fluctuation 
caused by back contamination is smaller. 
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TABLE 17 



Samole No* 


Coupler 




ADfD°=1.0) 


Remarks 


201 


M-2 




0,03 


Invention 


202 


M-6 




0.04 


w 


203 

m w *w 


M-9 




0.02 


n 


204 


M-2 2 




0.02 




205 

mt w » 


M-24 




0.03 


n 




M-2 5 




0.02 


• n 


507 


M-43 




0.01 


M 


5oa 


M-44 




0.01 


■ N 




M-45 




0.01 


N 


A A M 


M-46 




0.00 


N 


211 

AAA 


M-47 




0.02 


w 


212 


mm 4 A 

M— 48 




U • UX 


It 


213 


M-49 




0.01 


M . 


214 


M-50 




' 0.01 


M 


215 








W 


216 


M-52 




0.01 


M 


217 


M-53 




0.01 


fl 


218 


M-54 




0.01 


n 








0.01 




219 


M-55 




N 


220 


M-56 




0.01 


» 


221 


M-57 




0.01 


M 
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* TABLE 17 (continued) 
Sample No, Coupler AD(D°«1.0) Remarks 

222 M-58 0.01 Invention 



223 M-59 0.02 

224 M-60 0.00 

225 M-61 0.02 

226 M-62 0.01 

227 M-63 0.00 

228 M-64 0.00 

229 M-65 0.01 

230 M-66 0.02 

231 M-67 0.01 



232 Comparative 0.23 Comparison 
coupler (a) 

233 Comparative 0.20 " 
coupler (b) 

234 Comparative 0.18 w 
coupler (c) 

235 Comparative -0.09 " 
coupler (d) 

236 Comparative -0.11 
coupler (e) 

The same comparative couplers (a), (b) and (c) as those used In Example 1 were used. 
The same comparative coupler (d) as that used in Example 2 was used 
Comparative coupler (e) (coupler described in U.S. Patent 4,639,415) 
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t-C^y. CI 





NHCOCHO 




The above results show that when comparative samples are processed with a developing solution back-contam- 
inated with the ingredients of a blbcing-fixlng solution, a remarkable lowering In color devetopabttlty Is caused, whfle 
the samples of the present invention do substantially experience a lowering In color developabiBty 

Namely* comparative samples 232, 233 and 234 possess low contrast on the photographic characteristic curve 
and a lowering in sensitivity by back contamination, and comparative sample 235 containing comparative coupler (d) 
and comparative sample 236 containing comparative coupler (e) possess high contrast and a rise in sensitivity; while 
the samples of the present invention do substantially not cause any fluctuation. Accordingly it can be seen that ac- 
cording to the present invention, properties with regard to back contamination can be greatly improved. 

Further, when the samples 201 to 231 were processed with the color developing solution <A), maximum color 
density was at least 2.0. while the samples 235 and 236 were processed with the color developing solution (A), max- 
imum color density was 1 .83 and 1 .60, and color developability was low 

Furthermore, it was confirmed that the samples of the present invention were excellent in hue as in Example 2. 



The following layers having the following compositions were coated on an undercoat ed cellulose triacetate support 
to prepare a multi-layer light-sensitive material as sample 301. 

Followhg abbreviations for principal ingredients used in the foilc^ng layere are used for brevity^ sak». 

ExC: cyan coupler 

ExM: magenta coupler 

ExY: yellow coupler 

ExS: sensitizing dye 

UVi ultraviolet light absorber 

HBS: high-boning organic solvent 

H: hardening agent for gelatin 

Numerals represent coating weight (g/m 2 ). The amount of silver halide emulsion is represented by coating weight 
In terms of silver. The amount of sensitizing dye is represented by moles per one mole of silver halide in the same layec 



EXAMPLE 4 



First layer (antihalation layer) 



Black colloidal silver (in terms of silver) 



0.18 
1.40 
0.18 



Gelatin 
ExM-1 
ExF-1 
HBS-1 



2.0X10* 
0.20 



Second layer (interiayer) 



Emulsion G (in terms of silver) I 0.065 
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(continued) 



Second layer (interlayer) 


2,5-DM-pentadecylhydroquinone 


0.18 


ExC-2 


0.020 


UV-1 


0.060 


UV-2 


0.080 


UV* 


0.10 


HBS-1 


0.10 


HBS-2 


0.020 


Gelatin 


1.04 



Third layer ( low-sensi t fVitv red-sensitive emulsion 
laver V 

Emulsion A (in terms of silver) 0.25 



Emulsion B (in terms of silver) 


0.25 


ExS-1 


6.?xl0' s 


ExS-2 


1.8x10"* 


ExS-3 '■ 


3.1x10"* 


ExC-1 


0.17 


ExC-3 


0.030 


ExC-4 


0.10 


ExC-5 


0.020 


ExC-7 


0.0050 


ExC-8 


0.010 


Cpd-2 


0.025 


HBS-1 


0.10 


Gelatin 


0.87 
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Fourth layer (intermediate-sensitivity red-s nsltive 



pmnision layer) 

Emulsion D (in terms of silver) 0.70 

ExS-1 3.5xl0" 4 

ExS-2 1.6xl0* 5 

ExS-3 5.1x10-* 

ExC-1 0.13 

ExC-2 0.060 

ExC-3 0.0070 

ExC-4 0.090 

ExC-S 0.025 

ExC-7 0.0010 

ExC-8 • 0.0070 

Cpd-2 0.023 

HBS-1 0.10 

Gelatin 0.75 



Fifth layer (high-sensitivity red-sensitive emulsion layer) 


Emulsion E (in terms of silver) 


1.40 


ExS-1 


£4X10* 


ExS-2 


1.0X10* 


ExS-3 


a4X104 


ExC-1 


0.12 


ExC-3 


0.045 


ExC-6 


0.020 


Exoe 


0.025 


Cpd-2 


0.05 


HBS-1 


0.22 


HBS-2 


0.10 


Gelatin 


1.20 



Sixth layer (intertayer) 


CpoV1 


0.10 


HBS-1 


0.50 


Gelatin 


1.10 
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Seventh layer (low-sensitfatity green-sensitive emulsion 
layer ) «- 



Emulsion C (in terms of silver) 
ExS-4 



0.35 
3.0X10' 5 



10 



is 



ExS-5 • 

ExS-6 

ExM-1 

ExM-2 

ExM-3 

ExY-1 

HBS-1 

HBS-3 

Gelatin 



2.1X10- 4 

8.0X10" 4 

0.005 

0.40 

0.03 

0.015 

0.30 

0.010 

0.73 



Eighth layer (intermediate-sensitivity green-sensitive emulsion layer) 


Emulsion D (in terms of silver) 


0.80 


ExS-4 


3.2X10* 


ExS-5 


2.2X10* 


ExS-6 


8.4X10* 


ExM-2 


aid 


ExM-3 


0.030 


ExY-1 


0.018 


HBS-1 


0.16 


HBS-3 


8.0X1O* 


Gelatin 


0.90 



Ninth laver ( high-sensitivity green-sensitive emulsion 
laver ) 



Emulsion E (in terms of- silver) 

ExS-4 

ExS-5 



1.25 

3. 7x10-* 

8.1X10- 5 
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3.2xlf)"4 


5 


EXv** 


U • Ulv 




ExM - 'J- 






ExM-4 


0.040 


10 








ExM-5 


0.019 




Cpd-3 


0.040 


IS 


HBS-1 


0.25 




HBS-2 


0.10 




Gelatin 


1.44 



Tenth layer (yellow fitter layer) 


Yellow colloidal silver (in terms of silver) 


0.030 


Cpd-1 


0.16 


HBS-1 


0.60 


Gelatin 


0.60 



Eleventh layer (low-sensitivity blue-sensitive emulsion layer) 


Emulsion C (in terms of silver) 


0.18 


ExS-7 


8.6X10* 


ExY-1 


0.020 


ExY-2 


022 


ExY-3 


0.50 


ExY-4 


0.020 


HBS-1 


028 


Gelatin 


1.10 





Twelfth layer (intermediate-sensitivity blue-sensitive emulsion layer) 


46 


Emulsion D (in terms of silver) 


0.40 




ExS-7 


7.4X10* 




ExC-7 


7.0X10* 




ExY-2 


0.050 




ExY-3 


0.10 


SO 


HBS-1 


0.050 




Gelatin 


0.78 



66 


Thirteenth layer (high-sensitivity blue-sensitive emulsion layer) 




Emulsion F (in terms of silver) 


1.00 




ExS-7 


4.0X10* 
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(continued) 




Thirteenth layer (high-sensitivity blue-sensitive emulsion layer) 


ExY-2 


0.10 


ExY-3 


0.10 


HBS-1 


0.070 


Gelatin 


0.86 



10 



15 



Fourteenth layer (first protective layer) 


Emulsion Q (In terms of silver) 


0.20 


UV-4 


0.11 


UV-5 


0.17 


HBS-1 


5.0X10* 


Gelatin 


1.00 



Fifteenth layer (second protective layer) 



H-l 0.40 
B-l (diameter: 1.7 v») 5-OxlO* 2 

B-2 (diameter: 1.7 pm) . 0.10 

so B-3 0.10 

S-l 0.20 

Gelatin 1.20 



Further, each layer contained W-1 to W-3, B-4 to B-6, F-1 to F-17. iron salt, lead salt, gold salt, platinum salt, 
indium salt and rhodium salt to improve preservabilfty, processabilrty, pressure resistance, antifungal and antibacterial 
properties, antistatic properties and coatabiOty. 

40 



SO 



66 
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In Table 18, 

(1) Emulsions A to F were reduction-sensitized during the preparation of grains by using thiourea dioxide and 
thiosutfonic acid according to Examples of JP-A-2-1 91 938. 

(2) Emulsions A to F were subjected to gold sensitization, sulfur sensitization and selenium sensitization in the 
presence of sodium thtocyanate and spectral sensitizing dyes described in each light-sensitive layer according to 
Examples of JP-A-3-237450. 

(3) Tabular grains were prepared by using low-molecular gelatin according to Examples of JP-A-1 -158426. 

(4) Tabular grains and normal crystal grains having a grain structure showed that dislocation lines as described in 
JP-A-3-237450 were observed through high-pressure electron microscope. 
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ExC-1 




CONH(CH<)iOC| S Hi»<a) 



(DC4H.OCHH 
ExC-2 

OH 

COHHCHi.Cn) 

OH HHCOCH. 

OCH,ffl,0 -^-H-H^ijv^s 

NaOSOt^y^^^SOalla 

BxC-S 

mi 

— caBKOiMBnlln** 





<i)C4H,0C0NH OCH,CHaSCH,COiH 
ExC-4 

yCONH(CH,)»0-^^-C,H, 1 CO 




<i)C«H,0CNH 
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EacC-S 




CH, C.H..00 " 

C0NHCH,CH0COCHCTH„(n) 



f* am 



ExC-6 

OH 




CO»H(CH,),0-^^-C,Hi i (t) 
CtxClTi 



SCHtCOOH 
ExC-7 



OR 

.HHCOCPtOj) 



COC.Ri i-^^-OCH«COHH 
(OCH.i HO 




HO T CONHCHtCu) 



110 
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E xM- 2 



10 




n -50 
m -25 

m»-25 

mol. wt. about 20,000 



ExM-3 



CH. 

^-OCHCOHH-^-Cl 
C..H» ^^NH. ,N-N-^^-NHC0C 4 H.(t) 
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ExY-2 

* COOCuHnOO 
CH,0 -^^-COCHCQNH-^» 

o-c^ N-o 

ExY-3 . 

£0 

XOOCHt.Oi) 
"^COCHCONH-^Q/- 01 



C,H,0 




ExY-4 

,SO,NHCONH(CH,) i O-^^-NHCOCtH, • (n) 




•COCHCONH— <0; 
CI 





N S. i(3l— CO,CH,CO,C,H,,(i) 
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ExF-1 



to 
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UV-1 



10 




(t)C 4 Ht 



is 



UV-2 





(t)C«Ht 



UV-3 




OH 




C«Msec) 



UV-4 



CHa 

4* |4 



CH. 



-[cHt C i ^ 



C0,CH,CH,0C0^ /— v COtOU 
>C~CH-(Q)-CiU 
NC^ W_ 

: y-70:30 (wtX) 



116 



to 



OV-5 



HBS-3 
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C0 2 C e H„ 

( C 2 H 5 ) 2 MCH-CH-CH-C: 



so 2 



HBS-1 Tricresyl phosphate 
HBS-2 Dl-n-butyl phthatate 



(t)C s B u COjH 
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ExS-5 



CCHthSO,© 




ExS-6 





BxS-7 



(CH,),CHCH, 



S-l 



CH. 



(ilU)»CHCH» 

lo.il • N(C.H.) 




io,H- 



N(C.H.) 
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H-l 



CH,«=CH-SOt-CHt-COllH-CHi 
CH t =CH -SO, -CH,-CONH-(!hi 



10 



B-l 



is 



COOH 



B-2 



.1- 



CH. 



-fCH.-6-^-fCHr-|-^— x/y«40/60 
com COOCH, 



B-3 



(CH,),SiO-f-Sl~0 ) a> ( H-O— ^Si (CH,), 
hit CH, 



CHri 



B-4 



3,Na 
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B-5 



_£.CH,-CH-jk-(-CHt-CH-£— x/y=70/30 



B-6 



_£_CH»-CH-}u_ 



(mol. wt. about 10,000) 



W-l 



CtPitSO>MHCHiCHsCHtOCB s CH,N(CiU)a 



W-2 



n-2 — 4 



W-3 




C«H,<o> 
C4B.OO 
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F-9 



P-10 



V^COi^COOl 



F-l 1 




F-l 3 



F-l 5 

8 



F-l 7 



HO-©- 




ICaHisCn) 




iSHa 



F-l 4 

F-l 6 

^^^-OCH.CH.OH 



COOC«H. 



Samples 302 to 315 were prepared in the same manner as (n the preparation of the sample 301 except that an 
qulmotar amount of each of couplers indicated h Table 1 9 was used in place of main coupler ExM-2 used in each of 
the seventh layer and the eighth layer of the sample 301 , and the amount of high-boiling organic solvent HBS-1 was 
changed as Indicated ki Table 19. 

The thus-obtained samples 301 to 315 were exposed (1/100 second) to white tight (color temperature: 5SO0*K) 
through a wedge, and then subjected to color development processing. 

Each of the samples was 35 mm In width and processed by using an automatic p r oce sso r. 
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Processing 



The following processing stage and the following processing solutions were used 





Processing Stage 


Processing Time 


Processing Temp. 
CC) 


Replenishment ra 


tte*(ml) 


Tank Capacity (€) 




Color Development 


3min5sec 


38.0 


600 




17 




Bleaching 


SOsoc 


38.0 


140 




5 


to 


Blbdng 


SOsec 


38.0 






5 


Fixing 


SOsoc 


38.0 


420 




5 




Rinse 


SOsec 


38.0 


980 




3JS 




Stabilization (1) 


20 sec 


38.0 






3 




Stabilization (2) 


20 sec 


38.0 


560 




3 


f s 


Drying 


1 mln 30 sec 


60 





















The flow of the stabilizing solution was a countercurrent system of from (2) to (1). The bleach ing-fixing bath was 
replenished with the processing solution in the following manner. The upper part of the bleaching bath of the automatic 
processor and the upper part of the fixing bath thereof were provided with a notch so that all of overflow solutions 
produced by feeding the replenishes to the bleaching bath and the fixing bath were allowed to flow into the blbdng 
bath. The amount of the developing solution brought into the bleaching stage, that of the bleaching solution brought 
into the blixing stage, that of the blixing solution brought into the fixing stage and that of the fixing solution brought into 
the rinsing stage were 65 ml, 50 ml. 50 ml and 50 ml, respectively, each amount being per m 2 of the light-sensitive 
material Cross-ever time of each stage was 6 seconds and included in the processing time of the 

Each processing solution had the following composition. 

Color develops solution 





Tank Solution (g) 


Replenisher (g) 


Diethylenetriaminepentaacetic acid 


2.0 


2.0 


1 -Hydroxyethylidene-1 , 1 -diphosphonfc add 


3.3 


3.3 


Sodium sulfite 


3.9 


5.1 


Potassium carbonate 


37.5 


39.0 


Potassium bromide 


1.4 


0.4 


Potassium iodide 


1.3 mg 




Hydroxy lamlne sulfate 


2.4 


as 


2-Methy*^N^thyl-N-(^ydroxyethy0amino]anillnesulfate 


4.5 


6.0 


Water to make 


1.0 liter 


1.0 liter 


PH 


10.05 


10.16 



Bteaching so'mkxi 





Tank Solution (g) 


Replenisher (g) 


Ammonium 1,3-diaminopropanetetraacetate ferrate monohydrate 


130 


195 


Ammonium bromide 


70 


105 


Ammonium nitrate 


14 


21 


Hydroxyacetteacid 


50 


75 


Acetic acid 


40 


60 


Water to make 


1.0 liter 


1.0 liter 


pH (adjusted with ammonia water) 


4.4 


4.4 



60 
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Blhtino solution flank solution) 

A 1 5:85 (by volume) mixed solution pH=7.0 of the above bleaching solution (tank solution) and the fixing solution 
(tank solution) described below. 



Fixino solution 



Tank 

Solution Replenisher 

(9) (9) 

Ammonium sulfite 19 57 

Aqueous solution of ammonium 280 ml 840 ml 
thiosulfate (700 g/i) „ 

Imida20le t 15 45 

Ethylenediaminetetraacetic 15 45 
acid r 

Water to make 1.0 liter 1.0 liter 



pH • 7.4 7.45 

(adjusted with ammonia water 
and acetic acid) 

Rinsing water 

Tap water was passed through a mixed bed column packed with an H type strongly acidic cation exchange rash 
(Amberiite I R-1 20B manufactured by Rohm & Haas Co. ) and an OH type strongly basic anion exchange resin (Ambsftft* 
I R-400) to reduce the concentration of each of calcium ion and magnesium ion to not higher than 3 mg/f. Subsequently, 
odium d chlorinated isocyan urate (20 mg/f) and sodium sulfate (1 50 mg/f) were added thereto. The pH of the solution 
was friths range of 6.5 to 73. 

Stabilizing soliition 

Tank solution and replenisher being the same. 





Amount {g) 


Sodium p-toJuenesulfinate 


0.03 


Polyoxyetbytene p^mcinononylpheny) ether (an average degree of polymerization: 10) 


0.2 


Disodium ethylensoTaminetetraacetate 


0.05 


1,2.4-Triazole 


1.3 


1 ,4-Bis(1 ,2,44r1azole-1 -ytmethyl)plperazine 


0.75 


Water to maks 


1.0 Rter 


PH 


8.5 



The density of each of the processed samples was measured through a green fitter, and the sensitivity and color 
developing performance of each sample were evaluated. The logarithm value of the reciprocal of an exposure amount 
giving a density of (Fog + 0.5) was referred to as the sensitivity. The sensitivity in terms of relative sensitivity was 
determined when the sensitivity of th sample 301 was referred to as standard. The color developing performance was 
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evaluated by the den sity of each sample exposed by an exposure amount which gave a density of 2.0 to the sample 301 . 

Separately, each of the samples 301 to 315 was prepared and divided into two groups. These samples were 
exposed to white light through a wedge. One group was stored in a refrigerator for 7 days, and another group was 
stored at 30°C and 80% RH for 10 days. The density of each sample was measured through a green filter. 

There was read an exposure amount giving a density (D^^) of (minimum density + 1.0) on the characteristic 
curve obtained from the sample stored in the refrigerator, and the logarithm value (S'Q) of the reciprocal thereof was 
calculated. There was read an exposure amount giving a density (D r S 1-0 ) of (minimum density + 1.0) on the charac- 
teristic curve obtained from the sample stored at 30*0 and 60% RH, and the logarithm value (SBQ) of the reciprocal 
thereof was calculated. A difference ( AS=S 8 Q -S r G) therebetween was evaluated as a measure of latent image stability 

The results are shown in Table 19. 
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It te clear from Table 1 9 that the samples of the present Invention are very excellent In latent image stability, scarcely 
cause a lowering in sensitivity and are excellent In color devetopabflfty. Further, the samples of the present Invention 
show a similar tendency to that of Exampl 2 with regard to hu . tt te beli ved that the above performances are due 
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t the specific structure of the coupler of the present invention and can be obtained by the reduction of an interaction 
b tweenth coup I r of the present invention and the silver haiide emulsion. 

it will be understood from the above disclosure that according to the present invention there can be obtained a 
photographic coupler and a light-sensitive material containing the same which Is excellent in color reproducibility, dye 
6 image fastness to light and heat, sensitivity and color devebpabilfty and scarcely causes a fluctuation in photographic 
characteristics even when the compositions of the processing solutions are changed and moreover which are excellent 
in latent image stability. 



10 Claims 

1. A photographic magenta coupler selected from 

- a coupler represented by the following general formula (I) 

is 




(I) 



wherein R, represents a tertiary alkyl group; and R3 each represents hydrogen atom or a substRuent group; 
Y represents hydrogen atom, a halogen atom or an aryloxy group; A and B each represents -CO- or -SO^-; n 
represents 0 or 1; R4 represents hydrogen atom, an alkyl group or an aryl group; and Rg represents an alkyl 
group, an aryl group, an alkoxy group, an alkylamino group or an arylamino group; or and Rg may be 
combined together to form a five-membered, sbc-membered or seven-membered ring; 

a coupler represented by the following formula M-47: 



M- 4 7 



t-C«H. CI 



H x /C00CH.CH 
NHCO ' H 



c.a 
c.u 



• nit 



and a coupler represented by the following formula M-58: 
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M-5 8 t-C«H, CI 



O 8 ?«• 

@ H X / C00CH,Cr CHC8>CCCH ' ) V 

7fHC0 /C "S ^CH.CH.CHCH.CCCH,), 

CBa 



with the proviso that the coupler Is not selected from compounds M-1 to M-3 and M-7 to M-12 having the 
formula: 



X 




T 



wherein H n , R, 2 and X, are defined as follows: 
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- R„ 




X, 


M-i 


f 

Cflj-C- 
CH, 


Q — CHtCHC<H« 
^CH.T(t) 


CI 


M-2 


m ■ 


-^-NHC0CH0-(^-C,H. . (0 
CiHu 




M-3 




ICHj ~ V C.H,»(t) 


m ■ 



M-7 




,CH« OCA 

\S« C.H,*(t> 




tf-8_ 




OCH<CHC«Hf 




M-9 


* 






M-10 


W 




cu 


M-U 


'* 




•0-^^^- C-CH, 
OCttBat 


M-12 


0 . 




-o-<S)- cooca » 
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2. Asilv r halide color photographic material comprising a support having thereon at least one layer containing a 
photographic coupler of formula (I), M-47 or M-58 as recited in claim 1. 

3. A photographic coupler of formula (I) as In claim 1 , wherein: 

R 1 is a tertiary alkyl group optionally substituted by one or more substftuent groups or optionally forming a 
ring together with a branched alkyl group. 

4. A photographic coupler of formula (I) as In claim 3, wherein: 

a, forme a ring together with a branched alkyl group, wherein the ring Is selected from the group consisting 
of: a 1-methylcyclopropyl group, a 1-ethyteyclopropyf group am) an ada/nantyl group; or . 
ft, is an unsubstftuted tertiary alkyl group; or 

R, tea tertiary alkyl group substituted with a substituent selected from the group consisting ot a halogen atom, 
an aryl group, an alkoxy group, an arytoxy group, an alkytthio group, an arytthio group, an alkylcarbonykny 
group, an arylcarbonyloxy group, an alkoxy carbonyl group, a carbonamido group, a sulfonamkio group, a 
carboxyl group and a cyano group. 

6. A photographic coupler of formula (1) as In claim 3, wherein : 
R| is a tertiary butyl 

6. A photographic coupler of formula (I) as in claim 1 , wherein: 

F?2 and Bq may be the same or different and each is a hydrogen atom or a substituent group selected from 
the group consisting of: a cyano group, a hydroxy! group, a carboxyl group, a halogen atom, an alkyl group, an 
aryl group, an alkoxy group, an aryloxy group, an alkoxycarbonyl group, a carbamoyl group, and a sulfamoyi group; 

7. A photographic coupler of formula (I) as in claim 6, wherein: 

R2 and Rg may be the same or different and each is a hydrogen atom, a substituted or unsubstftuted eJkyi 
group, or a substituted or unsubstrtuted alkoxy group, wherein said substituted groups are substituted wKh a sub- 
stituent selected from the group consisting of: a cyano group, a hydroxy) group, a carboxyl group, a halogen atom, 
an alkyl group, an aryl group, an alkoxy group, an aryloxy group, an alkoxycarbonyl group, a carbamoyl group, 
and a sulfamoyi group. 

6, A photographic coupler of formula (1) as in claim 7, wherein: 
R2 and Rs a* 8 hydrogen atoms. 

9. A photographic coupler of formula (I) as In claim 1 , wherein: 

R4 is a hydrogen atom, a substituted or unsubstftuted alkyl group or a substituted or unsubstftuted aryl group, 
wherein said substituted groups are substituted with a substituent selected from the group consisting ot a 
halogen atom, a hydroxy! group, a cyano group, a carboxyl group, an aryl group, an alkoxy group, an aryloxy 
group, an alky Ithio group, an arytthio group, an oxycarbonyl group, a carbonykaxy group, a carbonamido group, 
a sulfonarnido group, a carbamoyl group, a sulfamoyi group, an imido group, a urethane group* ureido group 
andasulfonylgroup; 

Rg is a substituted or unsubstrtuted alkyl group, a substituted or unsubstrtuted aryl group, a substituted or 
unsubstrtuted alkoxy group, a substituted or unsubstftuted alky (amino group, or a substituted or unsubstftuted 
arytamho group, wherein said substituted groups are substituted with a substituent selected from the group 
consisting of: a halogen atom, a hydroxy I group, a cyano group, a carboxyl group, an aryl group, an alkoxy 
group, an arytoxy group, an alky Ithio group, an arytthio group, an oxycarbonyl group, a carbonytaxy group, a 
carbonamido group, a sulfonamide group, a carbamoyl group, a sulfamoyi group, an Imido group, a urethane 
group, a ureido group and a sulfonyl group; 

optionally R4 and Rg may be combined together to form a substituted or unsubstrtuted five-membered, six- 
membered or seven-membered ring, wherein said substituted rings are substituted with a substituent selected 
from the group consisting of: a cyano group, a hydroxyl group, a carboxyl group, a halogen atom, an atkyl 
group, an aryl group, an alkoxy group, an aryloxy group, an alkoxycarbonyl group, a carbamoyl group and a 
sutfamoyl group, 

10, A photographic coupler of formula <l) as In daim 1 , wherein: 

n is 0, and R4 Is hydrogen atom. 
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11. A photographic coupler of formula (I) as in claim 9, wherein: 

Rg is an alK/l group substituted with a substftuent selected from the group consisting of: an alkoxy group, an 
aryloxy group an alkytthio group, an arylthio group, an alkoxycarbonyt group, an aryioxycarbonyl group, a carbon- 
arnkk) group, an urethane group, an ureido group, an imido group, a sulfonamide group, and a sulfonyl group. 

5 

12. A photographic coupler of formula (I) as in claim 11, wherein: 

Rgls an alkyl group substituted with alkoxycarbonyl group. 

13. A photographic coupler of formula (I) as In claim 1 , whreh: 

10 Y ie a hydrogen atom, a halogen atom, or an substituted or unsubstftuted aryloxy group, wherein said sub- 

stituted aryloxy group is substituted by a substftuent selected from the group consisting ot a halogen atom, a 
hydroxy! group, a cyano group, a carboxyl group, an aryl group, an alkoxy group, an aryloxy group, an alkytthio 
group, an arylthio group, an oxycarbonyl group, a carbonytoxy group, a carbonamido group, a sulfonamide group, 
a carbamoyl group, a sulfamoyf group, an imido group, a urethane grou, a ureido group, and a sulfonyl group. 

16 

14. A photographic coupler of formula (I) as In claim 1 3, wherein: 

Y is a halogen atom. 

16. A photographic coupler of formula (I) as in claim 1, wherein: 
SO A is -CO. 

16. A silver halide color photograhb material as in claim 2, wherein said coupler in contained in an amount of 1 x 10 * 
t 1 mol per mol of silver haOde. 



PatentansprOeh* 

1. Photographischor Magentakuppter, deraus 
90 . einem Kuppler der folgenden allgemeinen Formal (I) : 



45 




• ... »4 ... 

in der R 1 einen tertiaren Aikyirest bedeutet, R2 und R 3 Jewells ein Wasserstoffatom oder eine Substituenten- 
80 gruppe bedeuten, Y ein Wasserstoffatom, ein Halogenatom oder einen Aryioxyrest bedeutet, A und B JeweMs 

-CO oder -SOj- bedeuten. n 0 oder 1 bedeutet, R4 ein Wasserstoffatom, einen Aikyirest Oder einen Arylrest 
bedeutet und einen Aikyirest, einen Arylrest, einen Alkoxyrest, einen Alkylamfnorest Oder einen Arylamf- 
norest bedeutet, Oder R4 und Rg verbunden sein kdnnen, urn einen f onf-, sechs- oder siebengliedrigen Ring 
zubilden, 

so - einem Kuppler der folgenden Formei M-47: 
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M-4 7 



t-C.H, CI 



(Q> K /COOCn,Cfr C,H " 



NHCO' 



und einem Kupplor der tolgenden allgemelnen Forme) M-58 ausgewdhtt tat 



M- 5 8 



t-C«H. CI 




CH, 
I 

"\ /COOCH.CI 
HC0 /C 'S VCII » c H.«fHCH t C<CH,), 

CH» 



mit der MaBgabe. daB der Kuppler nlchtaus den Verbindungen M-1 bis M-3 und M-7 bis M-12 mft der Former: 

FIT 

\ / 



ausgewahlt 1st, wobel R,,, R, 2 und X, wle folgt definlert sirxt 
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M-7 


0 




4T , 


M— 9 


jf 


qcH«cawu 

— '•'"MS— «KB. -JC^\\ f t 




M-9 


0 






M-IO 


0 




•o^Qv-c.«,T 

- C%l 


M-ll 


0 




v 


M-12 


0 




-0-(S^-COOCH, 



2. Farbphotographische8 Silberhaiogenidmaterial, umfassend einen Trager, dar daiauf mindestens elne Schicht auf- 
wetet, die einen in Anspuch 1 aufgezahtten, photographischen Kuppler der Formal (I), M-47 Oder M-48 enthaJL 

3. Photographischer Kuppler der Formal (I) nach Anspruch 1 , wobei R, ein terti&rer Alkylrest let, der gegebenenfeHi 
durch eine Oder mehrere Substftuentengruppen substituiert 1st Oder gegebenenfalls zusammen mft einem ver- 
zwelgten Alkylrest einen Ring bfldet 

4. Photographischer Kuppler der Formel (I) nach Anspruch 3, wobei R| zusammen mit einem verzweigten Atkylreet 
einen Ring biktet, wobei der Ring aus der Gruppe, die aus einer 1 -Methylcyclopropylgruppe, einer 1-Ethyteydo- 
propytgruppe und einer Adamantylgruppe bestent, ausgewahtt ist, oder 

R| eta unsubstituierter tertlarer Afkylrest ist Oder 

R 1 ein tertiarer Alkylrest ist der mit einem Substltuenten substituiert ist, der aus der Gruppe, die aus einem 
Halogenatom, einem Aryfrest, einem Afkoxyrest, einem Aryloxyrest, einem Alkytthiorest einem Aryfthioreet 
einem Alkytearbonyloxyrest, einem Arytearbonyloxyrest einem Alkoxycarbonytrest, einam Carbonamidorast, 
einem SulfonamWorest einem Carboxylrast und einer Cyanogruppe besteftt, auegewfih* ist 

5. Photographischer Kuppler der Formel (I) nach Anspruch 3, wobei R, eine tertiare Butytgruppe tot 
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0. Photographischer Kuppler der Formel (I) nach Anspruch 1 , wobei und Rs glefch oder verschieden sein kdnnen 
undein Wasser totfatom oder elne Substituentengruppe bedeuten, die aus der Gruppe, di a us iner Cyanogrup- 
pe, einer Hydroxylgruppe, einem Carboxylrest, einem Halogenatom, elnem Alkylrest, einem Arylreet, einem Aik- 
oxyrest, einem Aryloxyrest, einem Alkoxycarbonylrest einem Carbamoylrest und einem Sulfamoylrest besteht, 
ausgewahtt let 

7. Photographischer Kuppler der Formel (I) nach Anspruch 6, wobei r\ und R3 gteksh oder verechleden sein kdnnen 
und jeweils ein Wasserstoffatom, einen substituierten oder unsubstituierten Alkylrest oder einen eubstituierten 
oder unsubstituierten Aikoxyrest bedeuten, wobei die substituierten Gruppen mit einem Substftuenten substituiert 
sind, der aue der Gruppe, die aus einer Cyanogruppe, einer Hydroxylgruppe, einem Carboxylrest, einem Halo- 
genatom, einem Alkylrest, einem Arylrest, einem Aikoxyrest, einem Aryloxyrest, einem Alkoxycarbonylrest, einem 
Carbamoylrest, und einem Sulfamoylrest besteht, ausgewahtt let 

a Photographischer Kuppler der Forme! (I) nach Anspruch 7, wobei Rj und R3 Wasse re toff atoms eincL 

9. Photographischer Kuppler der Formel (I) nach Anspruch 1, wobei R4 ein Wasserstoffatom, einen substituierten 
oder unsubstituierten Alkylrest oder einen substituierten oder unsubstituierten Arylrest bedeutet wobei die eub- 
stituierten Gruppen mit einem Substftuenten substituiert sind, der aus der Gruppe, die aus einem Halogenatom, 
einer Hydroxylgruppe, einer Cyanogruppe, einem Carboxylrest, einem Arylrest, einem Aikoxyrest, einem Aryloxy- 
rest, einem Alky Ithiorest, einem Aryfthiorest einem Oxycarbony Irest. einem Carbony taxyrest einem Carbonamldo- 
rest einem Sulfonamide- rest, einem Carbamoylrest, einem Sulfamoylrest, einem ImkJorest, einem Urethanreet 
einem Ureidorest und einem Sulfonylrest besteht, ausgewahtt tot 

Rs einen substituierten oder unsubstituierten Alkylrest, einen substftuierten oder unsubstituierten Arylreet, 
einen substituierten oder unsubstituierten Aikoxyrest, einen substituierten oder unsubstituiercen Alkytamino- 
rest oder einen substituterten oder unsubstituierten Arylaminorest bedeutet, wobei die substituierten Gruppen 
mit einem Substftuenten substituiert sind, der aus der Gruppe, die aus einem Halogenatom, einer Hydroxyl- 
gruppe, einer Cyanogruppe, einem Carboxylrest, einem Arylrest, einem Aikoxyrest, einem Aryloxyrest, einem 
Alkyfthioreet, einem Ary Ithiorest, einem Oxycarbonylrest einem Carbonyloxyrest, einem Cterbonamidoreat, 
einem Suffonamidorest, einem Carbamoylrest, einem Sulfamoylrest, einem ImkJorest, einem Urethanreet, ei- 
nem Ureidorest und einem Sulfonylrest besteht, ausgewahtt 1st, 

und R5 gegebenenfalls verbunden sein kdnnen, um einen substftuierten oder unsubstituierten f Onfgliedrt- 
gen, eechsgliedrigen oder siebengliedrigen Ring zu bilden, wobei die substituierten Ringe mit einem Substf- 
tuenten substituiert sind, der aus der Gruppe, die aus einer Cyanogruppe, einer Hydroxylgruppe, einer Car- 
boxylgruppe, einem Halogenatom, einem Alkylrest, einem Arylrest, einem Aikoxyrest, einem Aryloxyrest, ei- 
nem Alkoxycarbonylrest, einem Carbamoylrest und einem Sulfamoylrest besteht, ausgewahtt 1st 

10. Photographischer Kuppler der Formel (I) nach Anspruch 1 , wobei n 0 1st und R* ein Wasserstoffatom bedeutet 

11. Photographischer Kuppler der Formel (I) nach Anspruch 9, wobei t\ einen Alkylrest bedeutet, der mit einem Sub- 
stftuenten substituiert ist, der aus der Gruppe, die aus einem Aikoxyrest, einem Aryloxyrest, einem Alkytthtorest, 
einem Aryfthiorest, einem Alkoxycarbonylrest, einem Aryloxycarbonylrest, einem Carbonamldorest, einem Ureth- 
anreet, einem Ureidorest, einem Imtdorest, einem Suffonamidorest und einem Sulfonylrest besteht, ausgewahtt ist 

12. Photographischer Kuppler der Formel (I) nach Anspruch 11, wobei Rg einen Alkylrest bedeutet, der mit einem 
Alkoxycarbonylrest substituiert ist 

13. Photographischer Kuppler der Formel (I) nach Anspruch 1, wobei Y ein Wasserstoffatom, ein Halogenatom oder 
einen substituierten oder unsubstituierten Aryloxyrest bedeutet wobei der eubstftulerte Aryloxyrest mit einem Sub- 
stftuenten substituiert ist, der aue der Gruppe, die aus einem Halogenatom, einer Hydroxylgruppe, einer Cyano- 
gruppe, einem Carboxylrest, einem Arylrest, einem Aikoxyrest, einem Aryloxyrest, einem Alkytthlorest einem 
Aryfthiorest einem Oxycarbonylrest, einem Carbonyloxyrest, einem Carbonamldorest einem Suffonamidorest 
einem Carbamoylrest, einem Sulfamoylrest, einem imidorest einem Urethanreet einem Ureidorest und einem 
Sulfonylrest besteht ausgewahtt ist 

14. Photographischer Kuppler der Formel (I) nach Anspruch 1 3, wobei Y ein Halogenatom bedeutet 

1 5. Photographischer Kuppler der Formel (I) nach Anspruch 1 , wobei A ine Gruppe -CO- bedeutet 
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1a Farbphotographisches Sltoerhalogenidmaterial nach Anspruch 2, wobel der Kuppter in eln r Menge von 1 x 10* 
bis 1 Mot pro Mol Sitoerhatogenid enthatten 1st 



RevendloatJone 

1. Coupleur pour magenta photographique sSlectionne parmi 
. un coupleur represents par la formule generate suivante (I) 



10 



is 



so 




0) 



oCi B) represente un groupe alkyle tertlaJre ; e * Ra represented chacun un atome d'hydrogene ou un groups 
6ub8tituant ; Y represente un atome d'hydrogene, un atome d*halogene ou un groupe arytaxy ; A et B repre- 
sentent chacun -CO- ou -SO^- ; n represente 0 ou 1 ; R4 represents un atome d'hydrogene, un groupe alkyle 
ou un groupe aryle ; et Ffe represente un groupe alkyle, un groupe aryle, un groupe alcoxy, un groupe alkyta- 
mlno ou un groupe aryteumino ; ou f% et Rg peuvent etre combines pour former un cycle a 5 maiilons, 6 maflkm 
ou7rnaMons; 

un coupleur represents par la formule survante M-47 : 



M-47 



t-C 




^13 



\ 



H 



et un coupleur represents par la formule suivante M-68 : 
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M-58 



t-C. 




r 



^CHCHjCCCH^ 



CHjCHjCHCHjjCCCI^Xj 
<*3 



& la condition que le coupleur ne soft pas choisi parmi les composes M-1 & M-3 et M-7 k M-1 2 ayant la fonmule : 



12 



oD R, 1a R 12 Xt sont ctofinis do la manure suJvante : 
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to 



is 



M-12 



>CHC 4 H» 





COOCH3 



2. Mat6riau photographique couleur a Phalog6nure cf argent comprenant un support ayanteur lui au moins une couche 
contenant un coupleur photographique de formule (I), M-47 ou M-58 comme c'est indique a la revendteatton 1. 

3* Coupleur photographique de formule (I) eelon ta revendication 1, oCn 

R 1 est un groupe alkyle tertlaire eventuellement substitue* par un ou plusleure groupes substituants ou torrnant 
eventuellement un cycle avec un groupe alkyle ramffi*. 

4. Coupleur photog raphlque de formule (I) eelon la revendication 3, 00 : 

forme un cycle avec un groupe alkyle ramiftt, ou on choislt le cycle parml ie groupe constitue de : un groupe 
1 -m6t hy Icyclopropyle, un groupe 1 -6thy1cyclopropy!e et un groupe adamantyle ; ou 
R, est un groupe alkyle tertiafre non substftue ; ou 

R, est un groupe alkyle tertlaire substitu6 par un subetituant choiei dans le groupe conetitud de : un atome 
d*halogene, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alkylthio, un groupe arytthto, un 
groupe alkylcarbonyloxy. un groupe arylcarbonyloxy, un groupe ateoxycarbonyie, un groupe carbon amklo, un 
groupe eulfonamido, un groupe carboxyte et un groupe cyano. 

5. Coupleur photographique de formule (I) eelon la revendication 3, ou : 

R, est un butyle tertlaire. 

6. Coupleur photographique de formule 0) «ekx».fa revendk^lon 1, 0C1: . 

* R2 et R 3 peuvent etre identiques budiffererita et cha^un est un atome d*hydrogene ou un groupe eubstituant 
choisi dans ie groupe constrtu6 de : un groupe cyano, un groupe hydroxyle, un groupe carboxyle, un atome 
d'hatogene, un groupe alkyle, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alcoxycarbonyle, 
un groupe carbamoyle et un groupe sulfarnoyle. 

7. Coupleur photographique de formule (I) eelon la revendication 6, ou : 

R2 et R 3 peuvent etre identlquee ou diff 6 rents et chacun est un atome cfhydrogene, un groupe alkyle substitue 
ou non eubstftuS, ou un groupe alcoxy substituS ou non substitud, ou lesdits groupes substitute eont substitute 
par un substituant choisi dans le groupe constitue de : un groupe cyano, un groupe hydroxyle, un groupe carboxyle, 
un atome d'halogene. un groupe alkyle, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alcoxy* 
carbonyle, un groupe carbamoyle et un groupe sulfamoyle. 

a Coupleur photographique de formule (I) eelon la revendication 7, 00 : 
Rj et R3 sont dee atomes dliydnogene. 

g. Coupleur photographique de formule (I) eelon la revendication 1 , 00 : 

R4 est un atome cfhydrogene, un groupe alkyle substitud ou non substitud ou un groupe aryle substitud ou 
non substitue, ou lesdits groupes substltues sont substltues par un substituant choisi dans le groupe constitue 
de : un atome d'halogene, un groupe hydroxyle, un groupe cyano, un groupe carboxyte, un groupe aryle, un 
groupe alcoxy, un groupe aryloxy, un groupe alkylthio, un groupe arytthto, un groupe oxycarbonyle, un groupe 
carbonyloxy, un groupe carbonamido, un groupe eulfonamido, un groupe carbamoyle, un groupe sulfamoyle, 
un groupe ImkJo. un groupe urelhane, un groupe urdkJo et un groupe eulfonyte ; 

Rg est un groupe alkyle substitud ou non substitue, un groupe aryle substitue ou non eubetitu6, un groupe 
alcoxy eubstltud ou non substitud, un groupe alkylamfno substitud ou non substitud, ou un groupe aryiamino 
substitue ou non substitud, ou lesdits groupes substitute sont substltues par un substituant choisi dans le 
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groups const Itue* de : un atome cfhalogene, un groups hydroxyle, un groups cyano, un groups carboxyle, un 
group aryle, un groups alcoxy, un groups aryloxy, un groups alkylthto, un groups arytthfo, un groups oxycar- 
bonyls, un groups carbonyloxy, un groups carbonamkJo, un groups sutfonambo, un groups carbamoyle, un 
groups eurfannoyis, un groups imido, un groups urethane, un groups urdldo st un groups eutfonyte ; 
eventuellemont et Rg peuvent etre combines ensemble pour formsr un cycls substftue* ou non substftue' ft 
5 mail ions, 6 mail tons ou 7 mai lions, ou Issdrts cycles substitute sont s ubstituss par un substrtuant choisi dans 
Is groups constftud ds: un groups cyano, un groups hydroxyle, un groups carbaxylo, un atoms d'heJogsne, 
un groups alkyle, un groups aryle, un groups alcoxy, un groups aryloxy, uh groups aJcoxycarbonyls, un groups 
carbamoyle et un groups sulfamoyls. 

1a Couplsur photographlqus dsformuls (I) sslon la rsvsndtoation 1, ob: 
n est 0, st Fi| est un atoms d'hydrogene. 

11. Couplsur photographlqus ds formuls (I) sslon la rsvsndlcation 9, ou : 

Rg est un groups alkyle substitud par un substrtuant choisi dans Is groups constitue ds : un groups alcoxy, 
un groups aryloxy, un groups alkylthto, uh groups arylthlo, un groups alcoxycarbonyte, un groups aryloxycarbonyte, 
un groups carbonamldo, un groups u re thane, un groups ureido, un groups Imido, un groups suMonamldo el un 
groups eutfonyte. 

12. Couplsur photographlqus de formuls (I) sslon la rsvsndlcation 11, ou : 

Rg est un groups alkyle substftue par un groups alcoxycarbonyis. 

1 3. Couplsur photographlqus de formuls (I) sslon la rsvsndlcation 1 , ou : 

Y est un atoms dtiydrogsns, un atoms cfhalogene, ou un groups aryloxy substrtud ou non substitud, oo IsdR . 
groups aryloxy substltue est substftue par un substrtuant choisi dans Is groups constitud de : un atome cfhalogene, 
un groups hydroxyle, un groups cyano, un groupecarboxyle, un groupe aryle, un groups alcoxy, un groups aryloxy, 
un groups alkylthio, un groups arylthlo, un groups oxycarbonyle, un groups carbonyloxy, un groupe cartonamWo, 
un groupe sutfonamido, un groupe carbamoyle, un groupe sulfamoyls, un groups imido, un groups ur&hane, un 
groupe ursido st un groupe sulfonyle, 

14- Coupleur photographlque de formuls (I) sslon la rsvsndlcation 13, ou: 

Y est un atome d'hajogsne. 

16. Coupleur photographlque de formuls (I) sslon la rsvsndlcation 1 , ou : 
A est -CO- . 

16. Mat6riau photographlque coulsur a Phalogsnurs d'argent sslon la revendicatton 2, ou tedrt coupleur est present 
en une quantity ds 1 xl 0" 3 a 1 mol/mois d'halogenure d'argent 
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